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THE  EAR. 


THE  ANATOMY  OF  THE  EAR,  INCLUDING  EMBRY- 
OLOGY AND  HISTOLOGY. 

By  burton  ALEXANDER  RANDALL,  M.  A.,  M.  D.,  Ph.  D., 

OF  PHILADELPHIA. 


Embryology. — The  human  organ  of  hearing  first  appears  in  early 
embryonic  life  on  each  side  of  the  head  posteriorly  as  a  pit-like  involution 
of  the  epiblast  (Fig.  434),  which  closes  in  to  form  a  spherical  "otic  vesicle" 
(Fig.  435).  Bud-like  hollow  processes  grow  out  from  this — inward,  to  form 
the  endolymphatic  duct  and  sac  ;  forward,  as  the  spirally-coiled  cochleal  tube 
(Fig.  436) ;  outward,  upward,  and  backward,  in  curving  course  to  meet  and 
coalesce  with  similar  outgrowths  and  form  the  three  semicircular  canals,  each 
with  a  flask-like  dilatation  where  one  of  its  ends  spring-s  from  the  vesicle. 
This  has  meanwhile  lost  its  spherical  form,  dividing  into  a  more  spherical 
anterior  "  saccule,"  connected  with  the  cochleal  tube  by  a  narrowed  "  canalis 
reuniens "  and  an  ovoid  "  utricle "  communicating  with  the  semicircular 
canals  by  five  openings — one  non-sacculated  termination  being  common  to  the 
vertical  and  the  posterior  canal.     The  tissue  which  effects  this  cleavage 


Fio.  434.— SaRlttal  section  of  embryo,      Fio.  435.— Horizontal  section  Fio.  436.— Horizontal  section 

showing  involution  of  epiblast  to  of  head  throuRh  the  develop-  throueh  developing  labyrinth, 

form  the  otic  vesicle.                       ing  eye  and  full-formed  otic  medulla,    and    mouth ;  fifth 

vesicle ;  third  week  in  human.  week. 


extends  up  into  the  endolymphatic  duct  (Fig.  437),  so  that  the  two  sacs, 
although  in  contact,  communicate  only  by  this  now  Y-shaped  tube. 

Within  the  otic  sac,  which  has  now  come  to  deserve  the  name  of  mem- 
branous labyrinth,  there  has  been  marked  differentiation  of  the  cells ;  while 
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externally  ii  fihrou.s  envelope  has  been  formed  from  the  mesoblast,  splitting^ 
into  a  perichondrium  sheathing  the  cartilaginous  tissues  which  have  been 
encasing  the  structure,  separated  by  spaces  of  growing  complexity  from  the 
delicate  basement-membrane  which  supports  all  parts  of  the  labyrinth. 
Supported  by  this,  the  simple  rounded  neural  cells,  generally  in  single  layer, 
flatten  into  pavement-cells  throughout  most  of  the  extent  of  the  seniicircular 
canals,  the  utricle,  the  saccule,  and  part  of  the  cochleal  tube;  but  at  each 
point  where  the  developing  acoustic  nerve  sends  fibers  the  cells  assume  a 
columnar  form,  surmounted  by  short,  stiff  cilia,  the  "hair-cells,"  above  which 
floats  a  layer  of  gelatinous  material  of  doubtful  function,  but  invariable  and 


Fro.  437.— Labyrinth  nearly  developed,  showing  division  of  vestibular  sacs,  their  hair-cell  areas, 
and  the  similar  structures  in  the  ampulla  of  the  external  semicircular  canal  and  first  turn  of  the  cochleal 
tube  (half-schematic). 


early  presence.  Each  of  the  flask-shaped  ampullaj  of  the  semicircular  canals 
presents  such  an  area,  the  "  acoustic  crest,"  upon  its  concave  side ;  larger 
areas  are  present  in  the  saccule  and  in  the  utricle,  as  shown  in  Fig.  437,  the 
gelatinous  "blanket"  of  each  of  the  latter  loaded  with  small  crystals  of  lime 
— the  otolitli.H.  In  the  cochleal  tube  the  corresponding  structure,  called  after 
its  discoverer  "  Corti's  organ,"  is  extremely  complex  and  merits  more  ex- 
tended description. 

Within  the  open  spiral  of  the  cochleal  tube  there  forms  a  cartilaginous, 
early-ossifying  conical  axis,  "the  modiolus,"  permeated  with  openings  for  the 
fibers  of  the  cochleal  branch  of  the  nerve,  which  fills  the  end  of  the  internal 
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aiulitory  meatus  at  the  base  of  the  cochlea  and  sends  its  separated  fibers 
through  a  spiral  series  of  openings  into  the  windings  of  the  structure  (Fig. 
438).*  From  this  conical  axis  a  delicate  ossifying  shelf  is  pushed  out, 
eusheathini>-  the  diverging  nerve-fibers  to  their  entrance  into  the  cochleal  tube, 
and  by  a  fibrous  extension  underlying  the  inferior  (mesial)  surface  of  this 
tube.  These  structures,  winding  spirally  like  the  other  portions  of  the 
cochlea,  varv  greatly  in  their  relative  size  from  the  base  to  the  apex  :  for  the 
"  basilar  me^mbrane,"  with  its  stiff  radiate  fibers,  is  narrowest  below,  where 
all  the  other  structures  are  at  their  largest,  and  broadens  progressively 
upward  at  the  expense  of  the  bony  "  spiral  lamina.'"  As  its  tense  radiate 
fibers  are  probably  comparable  to  the  strings  of  a  harp  or  piano,  respond- 


ing to  notes  higher  and  higher  in  proportion  to  their  shortness,  this  is  a 
fundamental  fact  in  the  anatomy  and  physiology  of  the  organ,  as  proven  by 
a  growing  amount  of  pathological  investigation  (see  pp.  644  and  773). 

The  cochleal  tube,  originally  cylindrical,  has  now  been  compressed  to  a 
triangular  section,  one  side  of  it,  as  stated,  being  flattened  by  the  basilar 
membrane.  Below  and  above  this,  the  cavities  formed  between  the  layers  of 
surrounding  mesoblast  constitute  parallel  channels  winding  spirally  upward 
and  known  as  "tympanic  and  vestibular  scala;"  beyond  these  the  ossifying 
cartilage  forms  a  firm  protecting  spiral,  which  gives  the  ultimate  snail-shell 
form  from  which  the  cochlea  is  named.  Similar  spaces  about  the  saccule, 
utricle,  and  semicircular  canals  hold  away  the  bony  walls  which  ultimately 
surround  them,  except  at  some  one  point,  generally  the  convexity,  as  in  the 
cochlea  and  the  semicircular  canals.  At  the  attached  point,  where  the  vascu- 
lar supply  is  best,  the  neural  epithelium  is  modified  to  form  secreting  cells 
of  the  endolymph,  those  in  the  cochlea!  tube  being  a  gland-area  of  cylindri- 
cal cells  on  the  outer  wall — the  ''stria  vascularis"  (Fig.  439).  The  upper 
wall  of  the  tube  becomes  exceedingly  delicate  ("  Reissner's  membrane  "),  the 
neural  cells  flattening  to  a  delicate  pavement,  separated  by  thin  fibrous  tissue 
from  the  endothelial  pavement  without.  The  lower  wall  shows  the  greatest 
modification  both  of  the  colls  and  of  the  supporting  mesoblastic  tissues.  A 
fibrous  crest  forms  by  thickening  of  the  perio.steum  of  the  osseous  lamina, 
ending  outward  in  projecting  teeth,  to  which  is  attached  tlie  gelatinous  mem- 
brane (m.  tectoria  of  Corti)  before  mentioned  as  present  above  all  hair-cells. 
Of  these  four  or  five  rows  are  present,  sup{)orted  inward  and  outward  by 
spheroidal  cells,  large,  vacuolated,  and  piled  upward.  Within,  two  more 
modified  rows  of  pillar-cells  (Corti's  rods)  form  a  tunnel  beneath  their  arch. 
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Each  set  has  broadened  feet  and  heads,  the  outer  set  nearly  twice  as  numer- 
ous as  the  inner,  and  connected  outward  with  a  network  of  phalanx-shaped 
elements—"  reticular  membrane  "—through  the  meshes  of  which  the  outer 
hair-cells  protrude.  These  latter  are  double  cells — the  lower  fusiform  and 
firmly  attached  below  to  the  basilar  membrane  by  a  slightly  broadened  foot 
while  the  upper  process  adheres  to  the  side  of  the  peg-shaped  hair-cell  and 
probably  is  attached  to  the  reticular  membrane.  The  acoustic  nerve-fibers 
pass  out  between  the  plates  of  the  osseous  spiral  lamina  after  emerging  from 
the  "spiral  ganglion,"  which  occupies  a  canal  in  the  modiolus  at  the  root  of 
the  lannna.  I.osnig  their  sheaths,  the  axis-fibers  are  sent  through  a  row  of 
openings  below  the  Corti  teeth  to  split  into  ultimate  fibrils,  which  pass  some 


up  to  the  inner  hair-cells,  some  across  the  tunnel  to  the  outer  hair-cells, 
while  some  wind  upward  along  the  spiral  tunnel. 

Osteology. — Embryological  study  has  made  clear  the  greater  importance, 
formatively  as  well  as  functionally,  of  the  membranous  labyrinth.  Yet  the 
bony  labyrinth  was  much  earlier  known  and  described,  and  was  deemed  the 
structure  giving  shape  to  its  softer  contents  (Fig.  440).  Its  beauty,  when 
carved  out  of  its  setting  in  the  dense  petrous  bone,  as  is  easy  in  infancy,  or 
of  its  cast  in  metal  when  liberated  by  corroding  away  the  bone,  has  attracted 
to  it  study  which  it  does  not  otherwise  deserve.  It  communicates  with  the 
middle  ear  by  two  fenestrse.  The  lower  "  round  window,"  closed  by  the 
delicate  in-drawn  membrana  tympani  secondaria,  connects  with  the  lower 
cochleal  scala,  hence  called  tympanic ;  while  the  upper  "  oval  window," 
normally  occupied  by  the  foot-plate  of  the  stapes,  communicates  w'ith  the 
vestibule,  which  contains  the  utricle  and  saccule,  separated  from  the  oval 
window  by  a  space  of  nearly  2  mm. — the  "cisterna  perilymphatica."  This 
space  is  directly  continuous  with  tiie  upper  "  vestibular  scala  "  of  the  cochlea. 
Depressed  cribriform  areas  on  the  mesial  wall  of  the  vestibule  admit  the 
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nerve-fibers  to  the  sacs  of  the  membranous  vestibule,  the  saccule  occupying 
the  hemispherical  and  the  utricle  the  hemielliptical  fossa  (Fig.  441). 


Fig.  440.— Bony  and  membranous  labyrinth  (schematic). 

Inward  the  ossifying  cartilage  grows  around  the  acoustic  and  facial  nerves, 
forming  the  internal  auditory  meatus,  shallow  in  infancy,  but  becoming  a 
deep  narrow  canal  later. 


Pig.  441.— Diagram  of  the  origin  of  the  acoustic  nerve  and  its  distribution  to  the  orenn  of  hearing 

(Mills). 


The  first  inner  branchial  furrow  of  the  embryo  early  narrows  at  its  outer 
portion  leaving  little  lateral  extension  to  represent  the  future  Eustachian 


622 


THE  ANA  T03IY  OF  THE  EAR,  ETC. 


tube,  whicli  does  not  begin  its  development  until  the  labyriuth  is  almost  full 
formed ;  tlien  it  extends  outward  as  a  narrow  cleft,  gradually  separating  the 
labyrinth  from  tlie  tissues  without,  in  which  the  ossicles  are  develoi)ing,  largely 
from  Meckel's  cartilage  (Fig.  442).  Near  the  closed  outer  extremity  of  the 
cleft,  seven  little  cartilaginous  nodules  grow  to  form  the  auricle ;  while  in 
their  midst  an  invagination  of  the  surface  forms  the  external  auditory  meatus, 
which  presses  inward  until  only  the  luindle  of  the  malleus  and  the  thin 
mcmbrana  propria  of  the  drumhead  intervene  between  the  cutaneous  lining 
of  the  meatus  and  the  mucous  membrane  of  the  tympanum.    The  old  theory 

is  baseless  that  the  drumhead  grows  as  a 
septum  across  the  canal,  and  might  fail  to 
do  so,  leaving  a  colobomatous  opening. 
When  a  fistulous  opening  persists,  it  is 
almost  always  from  imperfect  closure  of 
the  branchial  cleft,  and  shows  above  the 
tragus,  at  the  root  of  the  helix,  as  a  tiny 
fistula  (see  Fig.  483). 

Besides  the  ossifying  centers  of  the 
labyrinth  three  principal  adjacent  foci 
form — one  in  the  petro-mastoid  cartilage 
to  imbed  the  inner  ear  and  inwardly 
bound  the  tympanic  portion.  A  second, 
called  the  "annulus"  in  the  infantile 
form,  is  a  ring  incomplete  above  (Fig. 
443),  but  develops  into  an  extensive  scroll  later,  forming  all  but  the  upper 
posterior  wall  of  the  auditory  meatus.  A  third  center  in  the  membranes 
above  the  ear  forms  the  squama,  the  zygomatic  process,  the  outer  half  of  the 
tympanic  roof,  and  the  scutum — the  plate  which  roofs  in  the  external  meatus 
and  forms  the  outer  wall  of  the  attic  and  antrum  portions  of  the  tympanum. 
Another  (post-natal)  center  forms  the  styloid  process.  The  temporal  bone 
at  birth  is  readily  separated  into  annulus,  squamous,  and  petro-mastoid  por- 
tions, the  last  of  which  is  still  spongy,  and  can  be  cracked  away  from  the 
enclosed  labyrinth  as  a  nut-shell  from  its  kernel.  Later  the  sutures  unite 
almost  completely,  and  the  bony  labyrinth  blends  imperceptibly  with  its 
strong,  hard  envelope,  and  we  obtain  the  temporal  bone  as  usually  described 
in  the  anatomical  treatises,  with  which  the  reader  is  supposed  to  be  familiar. 
The  further  notes  on  the  adult  temporal  bone  will  therefore  be  topographical 
and  surgical. 

The  Adult  Temporal  Bone  (Plate  9). — The  outer  aspect  of  the  bone  looks 
much  more  downM'ard  than  is  generally  realized,  although  presenting  as  many 
minor  variations  in  this  as  in  all  other  particulars.  One  important  "  orienta- 
tion point "  is  the  upper  edge  of  the  zygoma,  which  is  almost  invariably 
horizontal.  Less  definite  for  determining  its  true  position  in  the  vertical 
plane  is  the  auditory  canal,  the  axis  of  which  (so  far  as  the  line  can  be 
determined  for  so  curved  and  tortuous  a  tube)  points  on  an  average  10°  below 
and  10'^  back  of  the  horizontal  transverse  axis  of  the  head.  Its  deviation 
in  each  direction  varies  from  0°  to  20°  in  individual  cases.  Sharing  the 
general  proportions  of  the  cranium,  the  temporal  bone  varies  hugely  in  size, 
massiveness,  and  configuration,  its  structure  rarefying  with  advanced  life  to 
a  delicacy  like  that  of  childhood,  while  its  mastoid  process  corresponds  to  the 
muscular  development  to  which  its  growth  is  a  response.  The  pneumatic 
cells  within  hardly  ap})ear  (before  adolescence,  and  probably  enlarge  and 
coalesce  progressively  throughout  life  ;  and  nature's  economy  of  material 


Fig.  442.— Horizontal  section  through  coch- 
lea, tympanum,  and  externa'l  ear  of  rat  (half- 
schemutic). 
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gives  to  the  lar<jc  process  the  more  pneuiiuitic  structure.  Diploii  is  present, 
as  in  all  the  cranial  bones,  but  is  in  inverse  ])roporti()n  to  the  air-spaces.  The 
tvpe  of  the  cranium  and  the  external  conliguration  of  the  temporal  afford 
no  criterion  as  to  the  topography  of  the  bone,  except  that  we  may  generally 
expect  to  find  a  large  mastoid,  thin-walled  and  large-celled.  The  mastoid 
may  be  said  to  extend  up  to  the  curving  temporal  ridge  which  extends  back- 
ward and  upward  from  the  root  of  the  zygoma,  and  has  been  used  as  an 
index  of  the  level  of  the  middle  cerebral  fossa  within,  as  in  Mace  wen's 
chosen  "  post-nieatal  triangle  ; "  but  this  cannot  be  relied  upon  as  a  landmark. 
Up  and  back  from  the  canal  a  small  spine  with  a  depression  back  of  it  can 
be  almost  invariably  recognized  as  marking  the  back  margin  of  the  meatus. 
This  is  a  most  important  surgical  landmark,  as  the  point  of  election  for 
opening  the  mastoid  is  close  behind  it.  The  floor  of  the  middle  fossa  at  the 
nearest  point  averages  6  mm.  above  it  and  is  probably  never  lower  than  this 
spine :  I  have  found  it  as  low  but  5  times  in  1000. 

This  fossa,  which  constitutes  most  of  the  superior  aspect  of  the  bone,  is 
•of  uneven  surface,  marked  with  the  gyri  of  the  cerebrum,  and  shows  the 
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Fig.  443.— Temporal  bone  of  infant ;  lower-outer  surface  showing  squamous,  tympanic,  and  pelro- 

mastoid  segments. 


petro-squamous  suture  in  childhood  and  sometimes  into  adult  life.  It  is 
covered  with  thin,  strong  dura  mater,  which  sends  fibrous  prolongations  into 
the  suture,  and  is  most  firmly  attached  along  the  back  edge  of  the  pyramid, 
where  it  passes  into  the  tentorium  and  is  split  to  form  the  superior  petrosal 
sinus  (see  Plate  10,  Fig.  1).  Another  sinus  follows  the  petro-squamous 
suture,  after  which  it  is  named,  and  emerges  at  the  root  of  the  zygoma,  large 
in  fetal  life,  but  generally  tiny  after  birth,  and  shrinking  to  a  fibrous  thread, 
although  occasionally  persisting  of  good  size  through  life,  and  burrowing  more 
or  less  under  bridges  of  the  inner  surface  of  the  bone.  A  groove  more  mesial  in 
the  floor  accommodates  the  great  petrosal  nerve  as  it  passes  from  the  s]iheno- 
palatine  ganglion  backward  to  the  facial  canal  to  blend  with  the  facial  nerve  at 
the  geniculate  ganglion — structures  which  are  often  devoid  of  bony  covering 
(at  the  hiatus  Fallopii)  in  infancy,  and  at  times  in  adult  life.  Below  the 
tentorium  is  the  posterior  or  cerebellar  fossa,  bounded  forward  by  the  pos- 
terior aspect  of  the  petrous  pyramid.  Here  the  internal  auditory  meatus,  of 
very  varying  width  and  de[)th,  is  in  close  relation  with  the  apparent  origin  of 
the  facial  and  acou.stic  nerve  in  the  pons ;  and,  hidden  close  by  in  the  layers 
of  the  dura,  the  endolymphatic  sac  communicates  through  a  long  cleft — the 
vestibular  aqueduct — with  the  interior  of  the  membranous  labyrinth.  Far- 
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ther  outward  apd  backward  the  lateral  sinus,  leaving  its  course  in  the  edge 
of"  the  tentorium,  sweeps  downward  and  in  to  find  exit  into  the  bulb  of  the 
jugular,  funning  the  sigmoid  sulcus  upon  the  base  of  the  pyramid,  and  a  still 
♦  more  marked  turn  as  it  passes  through  the  foramen  lacerum  (Plate  10,  Fig.  2). 
No  point  in  human  anatomy  is  subject  to  greater  variation  as  to  size  and  position 
tiian  this  sinus  and  the  jugular  bulb  continuous  with  it.  Formed  at  the  tormlar 
by  the  confluence  of  the  longitudinal  sinuses,  the  lateral  sinus,  generally 
quite  une(iual  in  size  on  the  two  sides,  passes  out  and  forward  (transverse 
sinus)  to  receive  the  superior  petrosal  as  it  curves  down  at  the  posterior  end 
of  the  crest  of  the  ])yramid,  to  give  off  the  mastoid  emissary  as  it  turns 
inward,  and  to  receive  the  inferior  petrosal  as  it  [)asses  forward  at  the  foi-mnen 
lacerum.  As  most  of  the  blood-current  of  the  superior  longitudinal  sinus 
usually  flows  to  the  right,  this  is  oftener  the  larger  and  grooves  more  broadly 
and  deeply  the  temporal  bone  at  the  sigmoid  sulcus,  extending  fartiier  for- 
ward and  outward  with  its  stronger  curves.  This  cannot  be  counted  upon, 
however,  as  rendering  the  left  temporal  any  safer  for  easily  avoiding  the 
sinus  in  surgically  opening  the  mastoid.  The  s])ace  between  the  sigmoid 
sulcus  and  the  antrum  is  smaller,  actually  as  well  as  relatively,  in  adult  life, 
but  rarely  exceeds  5  mm.,  while  some  10  mm.  usually  intervene  between  it 
and  the  posterior  wall  of  the  external  canal.  A  large  curved  or  bulbous 
sinus  always  approaches  close  to  the  canal  and  to  the  mastoid  cortex,  and 
little  or  no  bone  may  protect  it  in  one  or  both  of  these  directions.  The  fossa 
in  which  the  bulb  of  the  jugular  is  lodged  is  also  of  infinite  variation.  Its 
depth  occasionally  carries  it  actually  into  communication  with  the  internal 
auditory  meatus  :  it  generally  closely  approaches  the  lower  back  part  of  the 
tympanic  cavity  (Fig.  446),  with  the  intervening  bony  septum  at  times  dehis- 
cent, and  it  so  trenches,  in  rare  instances,  upon  the  labyrinth  that  its  walls  are 
marked  by  the  semicircular  canals.  The  mastoid  emissary  vein  curves  in 
variable  fashion  out  and  back  from  the  lower  curve  of  the  sigmoid  and 
passes  by  single  or  multiple  channels  through  the  bone,  to  emerge  at  or  near 
the  occipito-temporal  suture.  It  varies  from  a  tiny  vessel  hardly  more 
than  a  nutrient  of  the  bone  to  a  large  sinus  cai-rying  all  the  blood  of  the 

sigmoid  sinus  to  the  external  jugu- 
lar. The  inferior  petrosal  sinus, 
like  the  superior,  passes  back  from 
the  cavernous  and  transverse  sinu- 
ses, gathering  the  flow  of  the  effer- 
ents  of  the  pyramid  and  adjacent 
parts.  It  follows  the  line  of  the 
petro-occipital  suture,  and  is  prob- 
ably of  great  importance  in  some 
cases  as  the  chainicl  of  infections 
from  the  diseased  tympanum. 

The  lower  aspect  of  the  tem- 
poral bone  is  marked  by  the  ca- 
nals of  the  carotid  artery  and  the 
fossa  for  the  head  of  the  jugular, 
beginning  in  close  proximity,  but 
curving  strongly  in  ojijiosite  direc- 
tions. "  The  first  bend  of  the  car- 
otid presses  its  convexity  into  close 
relation  to  the  forward"  part  of  the  tympanum,  and  the  wall,  sometimes  dehi- 
scent, is  always  penetrated  by  vascular  twigs.    The  outer  wall  of  the  c^inal  is 


Fig.  444.— Temporal  of  child,  showing  growing  mas 
toid  process  and  fenestrated  development  of  the  tym 
panic  scroll  ;  sutures  almost  obliterated. 
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in  like  proxiniitv  to  tlie  Eustaohiun  tube,  and  dehiscence  is  here  more  fre- 
quent— a  fact  to  be  borne  in  mind  in  bougieing  this  passage.  External  to 
this  is  the  glenoid  cavity,  its  posterior  -  boundary  formed  by  the  tympanic 
gcvoll — its  juvenile  foramen  often  persistent  (Fig.  444) — constituting  the 
anterior  wail  of  the  auditory  canal.  The  open  Glaserian  fissure  at  its  inner 
extremity  marks  the  sutural  line  and  gives  place  to  the  gracilis  process  of 
the  malleus,  vessels,  and  the  chorda  tympani.  The  fossa  of  the  digastric 
grooves  deeply  the  under  surface  of  the  mastoid,  paralleled  mesially  by  that 
for  the  occipital  nerve  and  vessels.  While  the  tip  of  the  mastoid  process  is 
wholly  external  to  these,  it  must  not  be  forgotten  that  thin-walled  pneumatic 
cells  commonly  occupy  the  mesial  boundary  and  may  be  the  source  of  pus 
burrowing  in  the  digastric  fossa. 

The  styloid  process,  partially  ensheathed  by  a  lamina  of  the  tympanic 
scroll,  extends  down,  in,  and  forward  toward  the  lesser  horn  of  the  hyoid.  It 
represents  the  cartilaginous  and  fibrous  axis  of  the  second  branchial  arch, 
undergoing  no  ossification  during  the  early  years  of  life,  but  sometimes 
developing  almost  to  the  form  of  the  stylo-hyoid  of  the  dog.  It  may  thus 
become  10  cm.  in  length,  with  articulations,  real  or  suggested,  in  its  length. 
It  may  occasionally  be  recognized  clinically  in  the  lateral  wall  of  the  pharynx. 
Between  it  and  the  mastoid  lies  the  foramen  of  exit  of  the  facial  nerve.  The 
deep  notch  between  the  apex  of  the  pyramid  and  the  lower  anterior  margin 
of  the  squama  is  occupied  by  the  tip  of  the  great  wing  of  the  sphenoid,  with 
its  spinous  foramen,  from  which  the  middle  meningeal  artery  courses  over  the 
inner  surface  of  the  squama. 

The  Bxternal  USar. — The  auricle,  pinna,  or  helix  is  formed  by  the 
outward  growth  of  the  cartilage,  carrying  the  skin-covering  in  close  contact 
with  it.  Its  form,  subject  to  many  minor  variations,  is  fairly  constant,  and, 
except  at  the  lobule,  closely  moulded  upon  the  cartilaginous  framework.  Its 
apparent  attachment  to  the  head  posteriorly  is  some  20  mm.  back  of  the 
supra-meatal  spine,  and  fairly  corresponds  to  the  region  of  the  mastoid  where 
the  lateral  sinus  is  most  near  the  sui'face  (see  Plate  10).  The  rest  of  the 
mastoid  surface  is  hairless,  and  seems  to  cling  closely  to  the  surface  which  it 
reveals  beneath  ;  but  its  marked  swelling  in  diseased  conditions  proves  the 
presence  of  much  areolar  tissue  and  a  chain  of  lymphatic  glands  connected 
with  those  below  and  in  front  of  the  ear.  These  are  frequently  involved  in 
ear-disease,  acute  or  chronic,  and  may  need  evacuation  or  extirpation — steps 
complicated  by  the  passage  of  the  facial  nerve  through  the  superficial  group 
forward  and  by  the  adhesions  of  the  deeper  set  to  the  sheath  of  the  jugular 
and  carotid.  The  layers  of  the  cervical  fascia  concern  the  aural  surgeon 
greatly  in  his  work,  and  explain  why  rupture  of  mastoid  empyema  into  the 
digastric  fossa  lifts  the  sterno-mastoid  and  all  the  neck-tissues,  and  how  it 
may  burrow  to  the  posterior  pharynx-wall,  down  to  the  clavicle  or  even  into 
the  mediastinum  or  pericardium.  Parotid  abscess  is  also  said  to  endanger 
the  ear  by  bursting  through  the  fissures  of  Santorini  of  the  cartilaginous 
canal — a  path  about  as  easily  forced  were  the  cartilage  devoid  of  such  gaps. 

The  external  muscles  of  the  ear  are  rudimentary  and  unimportant,  al- 
though many  have  ability  to  call  the  attollcns  into  play.  The  others  are 
occasionally  seen  in  spasmodic  action,  twitching  generally  without  the  con- 
sciousness of  the  person. 

The  auditory  canal,  as  has  been  stated,  varies  greatly  in  its  direction 
and  size,  with  the  result  that  the  structures  clinically  visible  at  its  bottom  are 
inconstant.  The  lower  anterior  segment  of  the  drumhead  cannot  always  be 
brought  to  view ;  while  up  and  back  the  incus-shank,  stapes,  and  staj^edius- 
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tendon,  and  down  and  back  the  niclie  of  the  round  window  with  its  prominent 
anterior  lip  nuiy  often  be  looked  for  in  vain.  The  length  of  the  upper  back 
wall  usually  concerns  the  surgeon,  since  it  marks  the  depth  of  the  structures 
which  he  may  have  to  attack,  while  it  also  gives,  as  above  noted,  a  clue  to 
the  depth  of  the  facial  and  horizontal  semicircular  canals  which  he  must 
avoid  (Fig.  445,  PI.  10).  This  length  to  the  spina  suprameatum  is  from 
12  to  17  mm.,  and  the  soft  tissues  of  the  canal  lengthen  it  to  about  25  mm. 
The  front  wall  is  longer,  since  the  oblique  plane  of  the  annulus  places  the 
lower  anterior  parts  of  the  drumhead  some  5  nun.  farther  in  ;  while  the  tragus 
protrudes  a  little  outward,  making  it  some  35  nnii.  long.  The  impression  is 
common — based  upon  the  position  of  the  drumhead  as  part  of  the  under  sur- 
face of  the  prepared  head  of  the  infant — that  the  infantile  canal  is  much 
shorter  than  the  adult,  and  the  drumhead  more  superficial.  This  has  hardly 
any  truth,  although  accepted  and  taught  by  many  authorities ;  for  the  length 
of  the  undeveloped  bony  meatus  is  fully  represented  by  its  fibrous  precursor 
(Plate  10).  Only  in  so  far  as  the  cartilaginous  canal  is  snialler  may  we  look 
foi'  a  few  mm.  less  depth  of  the  driunhead.  The  caliber  is  smaller  in  infancy, 
and  the  rather  collapsed  tube  follows  the  upward  curve  of  the  squama,  re- 
quiring a  downward  and  outward  traction  to  straighten  it.  The  adult  meatus 
is  very  tortuous,  as  a  rule,  although  occasionally  broad  and  straight.  Its 
lumen  is  usually  oval ;  vertically  at  the  exit,  but  inclining  obliquely  forward 
as  it  passes  in,  until  the  axis  may  be  less  than  45"  from  the  horizontal.  With 
this  there  is  curvature  in  the  vertical  ])lane  and  sometimes  in  the  horizontal, 
so  that  the  inner  portion  has  often  a  downward  trend,  although  the  axis  of  the 
outer  part  pointed  10°  to  20°  upward.  There  is  connnonly  some  widening  of 
the  inner,  anterior  part,  constituting  a  sulcus  close  to  the  drumhead — a  diffi- 
cult place  from  which  to  remove  wax  and  foreign  bodies,  as  many  have  found. 
The  diameter  of  the  canal  is  very  various,  as  is  the  type  of  its  oval,  the  nar- 
rowest "  isthmus "  being  generally  the  most  compressed  portion,  with  a 

minor  diameter  sometimes  as 
small  as  5  mm.  In  the  unmacer- 
ated  canal  the  strong  curves  of 
the  soft  parts  (Plate  10)  still 
farther  complicate  the  tortuosity, 
although  these  can  be  largely 
eliminated  by  good  traction, 
usually  up  and  back  and  out. 
Yet  the  gain  is  great  in  getting 
access  surgically  to  the  depths 
of  the  canal,  if  Ave  lay  forward 
the  soft  parts  and  work  in  the 
shorter,  broader  tube  of  the 
naked  bony  meatus.  In  clinical  cases,  where  free  access  is  needed  or  the 
widest  exit  for  a  foreign  body,  the  jaw  must  be  dropped  so  as  not  to  press 
upon  the  front  wall  of  the  canal.  That  it  compresses  the  outer  parts  is 
demonstrable  at  a  glance  or  by  moving  the  jaw  with  the  finger  thrust  into  the 
meatus ;  but  it  is  generally  forgotten  that  the  bony  wall  often  jiresents  in 
adult  life  the  foramen  of  lacking  ossification  near  the  drumhead,  which  is  a 
constant  feature  in  the  early  years  of  life,  and  that  pressure  of  the  jaw-condyle 
may  be  exercised  here  also. 

The  Middle  Bar. — The  Tubo-tympanic  Cavity. — The  drum-cavity, 
like  the  labyrinth,  although  varying  much  in  its  dimensions  in  individual 
cases,  is  practically  of  full  size  at  birth,  and  undergoes  little  or  no  change  in 


Fig.  445.— Inner  wall  of  tympanum  and  tube. 
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the  (levolopmcut  of  tlie  temporal  bone  as  a  whole.  Its  full  sij^nificance  ana- 
tomically and  pathological  ly  is  jmrtly  lost  by  those  who  do  not  follow  Leidy 
in  recognizing  its  threefold  division — in  considering  the  antrum  as  much  a 
part  of  it  as  is  the  attic  or  atrium.  Much  good  surgical  comprehension  and 
practice  has  crystallized  about  the  name  attio  for  the  epitympanic  space,  and 
further  clarification  will  be  general  when  the  antrum  is  no  longer  considered 
as  one  of  the  mastoid  cells.  The  loose  vagueness  of  ideas  and  terminology 
which  calls  the  tympanic  membrane  "  the  drum  "  is  only  less  manifest  when 
we  ignore  this  and  the  relation  of  the  Hcutura  (pars  ossea  of  the  drumhead, 
Walb)  to  the  upper  and  posterior  tympanic  cavities. 

Embryology  shows  us  that  the  Eustachian  tube,  tympanum,  and  mastoid 
cells  are  one  complex  and  slowly  developing  structure ;  and,  while  the  last 
are  possibly  merely  adventitious  adnexa,  we  may  yet  learn  to  better  appre- 
ciate their  unity.  Absent,  however,  at  birth,  when  the  organ  is  otherwise  so 
complete,  we  may  now  regard  them  as  unimportant.  The  tubo-tympanic 
cavity  is  a  portion  of  the  upper  aii*-passages  as  much  as  are  the  accessory 
cavities  of  the  nose — lined  with  an  extension  of  the  same  nasal  mucous  mem- 
brane with  all  its  pathological  attributes.  Much  of  this  mucous  membrane  is 
at  the  same  time  virtually  a  periosteum,  which  magnifies  its  importance  phys- 
iologically and  increases  greatly  the  importance  of  its  lesions. 

The  tympanum  or  drum-cavity  is  in  man  situated  in  the  midst  of  the 
temporal  bone,  some  20-35  mm.  from  the  opening  of  the  external  canal.  Its 
lower  portion,  the  drum-cavity  proper,  or  atrium,  is  bounded  outward  and 
down  by  the  annulus  and  tympanic  membrane,  and  has  somewhat  the  shape 
of  the  body  of  a  vertebra — a  short  cylinder  with  concave  ends  :  the  inward 
traction  of  the  center  of  the  drumhead  and  the  protrusion  of  the  pi'omontory 
opposite  bring  these  walls  within  about  2.5  mm.  of  each  other.  This  dimension 
might  well  be  called  the  height,  as  it  is  more  vertical  than  the  longer  line 


Fig.  446.-Outer  wall  of  drum-cavity  and  relations  of  carotid,  jugular,  lateral  sinus,  and  facial  nerve  to 

the  tympanum. 

from  floor  to  roof,  which  is  conventionally  so  called,  the  extreme  obliquity  of 
the  annulus  being  forgotten.  From  front  to  back  it  measures  some  12  mm., 
of  whicli  9  mm.  is  bounded  by  the  drumhead.  Koof  the  atrium  has  none,  for 
the  iittic  is  continuous  with  it  above,  defined  externally  by  the  tympanic 
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margin  of  the  squama,  but  less  definitely  elsewhere.  Including  the  5  mm. 
of  tlie  attic,  there  is  a  distance  of  about  15  mm.  from  floor  to  roof,  but  only 
two-thirds  of  this  beloj)g  to  the  atrium.  The  attic  sjDace  above  is  broadest 
at  the  top,  and  overhangs  markedly  the  inner  end  of  the  canal,  with  the 
scutum,  which  se])arates  them,  but  a  thin  wedge  of  bone.  It  merges  almost 
imperceptibly  into  tiie  antrum  out  and  back,  an  hour-glass  contraction  (aditus) 
being  made  by  the  protrusion  of  the  facial  and  horizontal  semicircular  canals. 

As  viewed  by  the  clinician,  the  drum-cavity  seems  bounded  by  the  annulus, 
and  through  the  transparent  drundiead  or  any  perforation  various  inner  struct- 
ures are  seen.  Anteriorly,  the  opening  of  the  Eustachian  tube  makes  a  deep 
depression,  as  its  lumen  is  nearly  in  line  with  the  axis  of  the  external  meatus 
(they  meet  at  150°  on  an  average).  Down  and  back  the  dark  niche  of  the  round 
window  (see  Fig.  445)  is  bounded  in  front  by  the  })rominent  lip  of  the  prom- 
ontory (/),  marking  the  large  beginning  of  the  first  turn  of  the  cochlea.  Up 

and  back  more  or  less  of  the  shank  or 
descending  process  of  the  incus  can 
be  seen  (/,  Fig.  447),  commonly 
parallel  to  the  malleus  liandle,  with 
a  horizontal  line  stretching  back 
from  it — the  stapedius  tendon  (A). 
Of  the  sta))es  little  or  notliing  can 
be  normally  seen  in  the  depths  of 
the  pelvis  ovalis.  The  curved  line 
of  Troeltsch's  ])osterior  ])0cket  seems 
to  broaden  the  handle  of  the  malleus 
as  it  spreads  upward,  until  at  the 
incus-shank  it  meets  the  whitish 
line  of  the  chorda  tympaid,  which 
edges  the  back\vard  sweep  of  the 
rest  of  it.  This  helps  to  shadow  the  stapes,  the  head  and  anterior  crus  of 
which  are  hidden  by  the  incus,  and  come  to  light  only  when  its  shank  is  dis- 
})laced  or  lost.  In  the  floor  posteriorly  small  depressions  between  trabeculae 
of  bone  give  irregularity  to  what  has  been  called  the  i-ecessus  hi/potyinpaiiicus, 
important  as  being  often  almost  or  quite  trenched  upon  by  the  head  of  the 
jugular.  Above  the  short  process  (a)  and  the  anterior  (e)  and  ])osterior  folds, 
which  can  generally  be  discerned  even  in  the  normal  drumhead,  is  the^aceid 
membrane — sometimes  defined  into  anterior  (c),  middle (r/),  and  posterior  (g)  por- 
tions by  visible  "  suspensory  folds  " — occupying  the  gap  between  the  extremities 
of  the  annulus,  where  the  tympanic  margin  of  the  squama  completes  the  ring. 
This  "Rivinian  segment"  is  usually  strongly  notched,  but  varies,  and  gives 
varying  size  to  the  "  Shrapnell's  membrane,"  as  it  is  called  after  the  English- 
man who  first  pointed  out  its  flaccid  character.  "  Hivinian  "  it  is  also 
termed,  as  the  site  of  the  tiny  pinhole  which  Kivinus,  following  Riolanus, 
pointed  out  as  a  frequent  "  foramen  "  here,  and  M  hich  Bochdalek  and  others 
have  claimed  to  be  congenital.  Embryology  offers  no  explanation  of  its 
occurrence,  and  anatomists  and  clinicians  generally  unite  in  denying  its  usual 
presence.  Unknown  in  fetal  or  infantile  specimens,  it  grows  more  common 
through  childhood,  averaging  10  per  cent.;  and  in  adult  life  it  maybe  clin- 
ically recognized  as  a  scar  or  patent  opening  in  25  per  cent,  of  cases — fre- 
quently symmetrically.  It  is  almost  certainly  the  remains  of  a  pathological 
perforation  in  spite  of  any  negative  history. 

This  up])er  region,  like  many  other  parts  of  the  tympanum,  varies  much 
in  its  visibility ;  as  the  conformation  and  direction  of  the  canal  may  render 
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Fig.  447.— Drumhead  showing  light  triangle,  malleus 
handle,  and  folds  about  the  short  process. 
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illumination  and  observation  difficult  or  easy.  Especially  is  this  the  case  in 
the  region  of  the  stapes,  which  is  hidden  more  or  less  completely  when  the 
canal  is  horizontal,  but  shows  better  the  more  upward  is  its  inclination. 
Non-transparency  or  variability  of  the  drumhead  structures  has  influence  in 
concealing  these  important  parts;  but  the  surgeon  who  desires  access  to  them 
should  note  carefully  the  axis  of  the  canal  in  relation  to  the  horizontal  plane 
of  the  head,  as  given  by  the  eyebrows,  eyes,  etc.,  since  it  is  a  criterion  for 
what  he  may  expect  as  to  their  apparent  location. 

The  drumhead  or  tympanic  membrane  is  the  thinned  remains  of  the  tissues 
which  separated  the  ingrowing  external  meatus  from  the  outgrowing  tubo- 
tympanic  space.  Long  before  birth  it  has  become  a  delicate  membrana 
propna  of  strong,  slightly  elastic  fibers,  the  denser,  outer  layer  radiating 
from  the  malleus  liandle,  while  the  inner  layer  is  circular.  Both  sets  merge 
peripherally  into  the  fibrous  tissue  of  the  tendinous  annulus  which  forms  the 
thick  margin  inserted  into  the  sulcus  of  the  bony  tympanic  annulus.  To  the 
cii'cular  fibers,  which  are  most  numerous  near  the  annulus  and  least  numerous 
in  the  intermediate  portion,  is  largely  due  the  characteristic  funnel-shape  of 
the  drumhead,  which  increases  when  the  structure  is  cut  loose  from  its  attach- 
ments. They  also  explain  the  maintenance  of  depressed  conditions  of  the 
drumhead  after  the  cause  has  been  removed.  This  fibrous  basis  is  clothed 
externally  by  the  thin  skin  of  the  external  canal  and  internally  by  the 
mucous  membrane  of  the  tympanum.  This  basis  is  present  only  throughout 
the  extent  of  the  membrana  tensa.  filling  the  tympanic  annulus.  Above,  in 
the  Rivinian  notch,  the  flaccid  membrane  of  Shrapnell  is  almost  devoid  of 
fibrous  tissue  interposed  between  skin  and  mucosa.  The  normal  membrane 
is  capable  of  sustaining  a  pressure  upon  either  of  its  surfaces  of  15  pounds 
to  the  square  inch,  but  will  generally  rupture  under  greater  stress. 


Fig.  448.— Metal  cast  of  the  external  ear,  Fig.  449.— Cast  of  tbe  cannl  in 

showing  the  curves  of  the  canal.  profile. 


The  handle  of  the  malleus,  partly  sheathed  in  cartilage,  is  inserted 
between  the  layers  of  the  mevihr ana  propria,  although  protruding  much  upon 
the  mesial  surface.  Folds  of  the  mucous  membrane,  with  more  or  less  of 
fibrous  basis,  run  backward  and  forward  from  the  manubrium,  in  relation  in 
part  with  the  c/iorcZa  tympani,  but  forming  with  the  drumhead  inverted 
pockets,  anterior  and  posterior.  Much  variability  marks  these,  like  many 
other  tympanic  structures,  but  generally  tliey  are"  well  defined  and  can  be 
seen  through  the  transparent  membrane.  The  annulus  is  very  obliquely  set — 
its^plane  (not  a  true  plane,  as  it  is  slightly  spiral)  facing  downward,  outward 
(37°),  and  forward  (^7°).   The  planes  of  the  two  drumheads  extended  down- 
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ward  and  forward  would  meet  at  128°.  As  the  external  canal  is  nearly  trans- 
verse, averaging  10°  upward  and  10°  forward  as  it  passes  inward,  but  with 
its  innermost  portion  sometimes  curving  downward  below  the  hoi-izontal,  it 
meets  tiic  (h-um  membrane  at  u  very  acute  angle.  This  is  best  measured  upon 
casts  of  the  canal,  which  show  the  upper  back  wall  to  pass  without  demarca- 
tion into  the  drumhead  (Figs.  448,  449),  while  downward  and  forward  the 
angle  may  bo  as  small  as  30°  or  less.  This  depends  in  part  u]wn  tlu;  in- 
drawn funnel-shape  of  the  drumhead,  which  does  not  lie  in  the  plane  of  the 
annulus,  but  bulges  slightly  outside  of  this  plane  peripherally.  It  is  centrally 
drawn  1  mm.  or  more  within  it  by  the  traction  of  the  tensor  hpnjiani. 

Ossicles. — The  two  larger  ossicles  (see  Fig.  457)  develop  from  the  axis 
of  the  first  branchial  arch  (Meckel's  cartilage),  and  are  gradually  insulated  by 
the  development  of  the  tympanic  cavity  around  them.  The  gracilis  process  of 
the  malleus,  "long"  in  infancy,  but  often  absorbed  or  fused  to  the  Glaserian 
fissure  in  adult  life,  is  in  the  seventh  week  the  largest  part  of  the  chain.  The 
malleus  handle,  or  manubrium,  has  been  seen  to  develop  in  closest  relation 
with  the  drumhead,  which  partly  ensheathcs  it ;  and  with  the  major  blood- 
supply  along  its  posterior  border  there  must  be  very  serious  destruction  to 
impair  its  nutrition.  The  head  is  suspended  and  vascularized  from  the  roof, 
so  that  it  is  less  prone  to  caries  than  the  neck,  in  contact  with  which  septic 
collections  are  apt  to  be  held  by  Prussak's  pouch ;  so  the  ossicle  may  be  cut 
in  two.  The  incus  articulates  with  the  saddle-shaped  surface  by  a  sort  of 
clutch-joint,  engaging  snugly  when  the  handle  moves  inward,  but  loosely  at 
other  times.  Neither  this  nor  the  incudo-sta])edial  joint  has  a  definite  struct- 
ure :  equally  careful  students  find  it  a  synchondrosis,  a  true  synovial  joint  with 
interpovsed  meniscus  or  an  intermediate  form.  There  is  a  firm  capsidar  ligament 
with  a  strong  reinforcing  band  mesially,  which  constitutes  the  major  support  of 
the  incus.  When  this  is  destroyed,  the  delicate  attachment  to  the  stapes,  if  not 
already  severed  by  the  erosion  of  the  incus-shank,  the  most  vulnerable  part 
of  the  chain,  and  the  stronger  semi-articulation  of  the  tip  of  the  horizontal 
process  to  the  mouth  of  the  antrum,  rarely  retain  the  incus  in  place.  The 
stapes  is  the  virtual  key  to  the  value  of  the  chain,  and  in  the  absence  of  the 
rest  can  fulfil  most  of  the  needs  of  liearing.  Its  annular  ligament  may  be 
considered  a  synchondrosis  with  the  edge  of  the  oval  window,  and  its  foot- 
plate can  be  torn  away  without  necessarily  tearing  the  membranous  closure 
of  this  fenestra.  Membranous  bands  unite  the  crura  with  each  other  and  the 
sides  of  the  niche  in  most  variable  manner ;  but  these  may  be  the  most 
important  factors  in  the  great  majority  of  impairments  of  hearing,  and  their 
minute  and  extended  study  is  greatly  needed. 

The  Eustachian  tube,  some  35  mm.  in  length  in  the  adult,  is  a  trumpet- 
shaped  canal  extending  from  the  pharynx  to  the  tympanum.  It  is  usually 
collapsed,  and  presents  on  transverse  section  a  narrow  vertical  fissure  ca- 
pable of  no  great  lateral  distention.  The  distal  third  of  its  length  is  sup- 
plied with  bony  walls  by  the  temporal  bone ;  but  the  longer  mesial  por- 
tion has  only  cartilaginous  support  furnished  by  the  "hook  cartilage" 
above  (Fig.  450),  which  in  the  median  half  extends  down  on  its  pos- 
terior wall  and  constitutes  the  basis  of  the  prominent  posterior  lip  of  the 
pharyngeal  mouth  (Fig.  451).  The  tympanic  end  also  broadens  from  the 
narrow  isthmus  at  the  junction  of  the  bony  and  cartilaginous  portion,  to 
merge  imperceptibly  into  the  anterior  part  of  the  tympanum.  The  tube  is 
lined  with  columnar  ciliated  epithelium  and  its  submucosa  is  full  of  race- 
mose glands.  The  basement  membrane  is  in  close  relation  with  the  cartilage 
throughout  its  extent ;  but  where  cartilage  is  lacking,  is  in  like  relation  to  the 
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membranous  wall.  Two  important  muscles  aot  ui)on  the  tube,  the  so-called 
temov,  and  the  levatov  veil  palati.  The  latter  lies  beneath  the  tube,  and  acts 
upon  it  only  by  reason  of  the  upward  pressure  of  its  shortening  belly,  per- 


Fig.  450. — Vertical  section  of  Eustachian  tube  in  the 
middle  third,  showing  the  tubo  palatal  muscles. 


mitting  rather  than  causing  the  walls 
to  separate.  The  tensor  is  more  com- 
plex in  its  structure  and  relation.  It 
arises  in  part  frt)m  the  hook  of  the  car- 
tilage, wliich  it  tends  to  open  by  its 
contraction  ;  other  fibers  arise  from 
the  membranous  anterior  wall  of  the 
tube  and  tend  to  draw  it  away  from 
contact  with  the  opposite  wall.  Still 
other  fibers  arise  from  the  basal  carti- 


Fig.  461.— Pharyngeal  tube-mouth  as  seen  by 
posterior  rhinoscopy. 


lage  above  ;  but  any  compressive  action  upon  the  hook  is  probably  slight,  and  I 
have  found  a  bursa  interposed  in  some  cases  to  facilitate  play.  Passing  down- 
ward and  forward,  the  tensor  fibers  converge  to  the  hamulus  of  the  sphenoid, 
where  the  tendon  turns  inward  and  spreads  in  the  velum.  Weber-Liel  has 
shown  that  some  of  the  fibers  of  the  tensor  are  inserted  upon  the  hamulus, 
and  could  act,  therefore,  only  as  a  dilatoi-  of  the  tube.  Some  of  the  fibers  which 
arise  from  the  hook  of  the  cartilage  seem  to  merge  with  the  fibers  of  the 
tensor  tympani  which  extend  in  the  opposite  direction ;  and  certainly  they 
have  common  enervation  and  consonant  action.  The  latter  muscle  occupies 
with  its  belly  the  canal,  partial  or  complete,  which  lies  along  the  roof  of  the 
bony  Eustachian  tube,  and  extends  backward  and  out  to  the  inner  wall  of 
the  tympanum,  when;  the  little  tube-like  trochlea  (Fig.  445)  permits  its  ten- 
don to  turn  directly  outward  and,  crossing  the  drum-cavity,  to  insert  itself 
upon  a  tiny  tubercle  on  the  handle  of  the  malleus  nearly  directly  in  from  the 
short  process.  Disadvantageous  as  is  its  leverage,  it  has  abundant  power  to 
keep  tension  on  the  drumhead  through  the  manubrium.  The  stapedius,  the 
other  intratympanic  muscle,  is  still  more  snugly  lodged  in  a  bony  case — the 
pyramid  (see  Fig.  445)  at  the  back  part  of  the  drum-cavity,  between  the 
facial  canal  and  the  round  window  niche.  Below,  this  is  open  to  receive 
nerve-su])ply  from  the  facial — above,  its  cavity  curves  forward  to  give  exit  to 
its  thread  of  a  tendon  close  to  the  head  of  the  stapes,  to  which  it  is  attached. 
Its  action  is  supposed  to  be  rather  antagonistic  to  the  tensor  tympani  and  to 
limit  the  pressing  of  the  stapes  into  the  oval  window. 

Plications  of  the  mucous  membrane  serve  with  their  fibrous  basis  to  bus- 
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pond  tlie  malleus  and  incus  from  the  roof  of  the  tympanum,  to  form  an 
external  ligament  fastening  each  to  the  U2:)per  tympanic  margin  and  to  accom- 
pany each  of  the  tensor  tendons  and  tiie  gracilis  process  respectively.  Them- 
selves variable,  these  bands  are  reinforced  by  others  less  constant,  which  serve 
to  subdivide  the  attic  space  more  or  less  completely  into  several  or,  at  times, 
many  cavities.    One  fairly  constant  "pouch"  lies  between  the  neck  of  the 


Fig.  452.— Metal  cast  of  the  middle-ear  spaces,  lateral  side  (Siebenmann). 

malleus  and  the  flaccid  membrane,  having  the  short  process  for  its  floor,  as 
described  by  Prussak.  Politzer  has  found  this  often  subdivided,  while 
Kretschmann  thinks  the  usual  condition  is  for  the  pouch  to  extend  back- 
ward along  the  body  of  the  incus.  Much  in  the  pathology  of  inflammation 
in  the  attic  depends  upon  the  individual  variations  of  these  parts  and  the 
retention  of  secretions  within  the  spaces  thus  isolated  (Fig.  452). 

In  the  antrum  comparable  septal  bands  are  often  present ;  and  its  lining 
mucous  membrane,  which  extends  into  the  communicating  pneumatic  cells  of 


Fig.  453.— Metal  cast  of  very  diploetic  mastoid,  witli  Fig.  454.— Cast  of  wholly  pneumatic  mastoid, 

pneumatic  cells  only  close  about  the  nntruni. 

the  mastoid,  often  narrows  greatly  the  entrances  of  these.  Although  sufficient 
for  good  drainage  in  health,  these  openings  are  apt  to  become  stenosed  by 
infliimmatory  swelling,  and  by  retaining  the  secretions  give  ri,se  to  mastoid 
emjiyema.  There  is  usually  a  radiate  or  racemose  arrangement  of  the  pneu- 
matic  cells  about  the  antrum,  due  to  the  fact  that  they  are  outgrowths  of  tlie 
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tubo-tympanic  space.   At  birtli  there  is  merely  diploetic  structure  of  the  tiny 
mastoid  and  adjacent  pyramid  ;  and  in  the  developed  bone  this  may  never  be 
wholly  displaced  (Fig.  453),  although  probably  steadily  decreasing  as  the  pneu- 
matic' cavities  enlarge.    Little  of  it  remains  in  the  great  majority  of  adult 
bones  which  I  have  examined  (Fig.  454) ;  and  study  of  a  thousand  indicates 
that  hardly  2  per  cent,  could  be  classed  as  tliploiitic,  and  only  some  10  per 
cent,  as  combining  a  notable  amount  of  diploe  with  the  pneumatic  spaces. 
No  mastoid  is  absolutely  pneumatic,  although  some  senile  bones  show  a  single 
thin-walled  cell  occupying  the  greater  part  of  the  process  ;  but  no  demarca- 
tion can  be  drawn  as  to  how  far  the  air-cavities  may  be  expected  to  extend. 
In  some  specimens  they  invade  the  occipital  bone  backward  ;  they  may  occupy 
the  zygomatic  process  and  hollow  out  the  pyramid  to  its  very  tip  anteriorly 
— usually  they  pass  close  to  the  sigmoid  sinus.    Some  generally  connect  with 
the  beginning  of  the  Eustachian  tube,  lying  in  its  floor  in  close  relation  to  the 
carotid.    Bordering  on  the  digastric  fossa,  they  are  thin-walled  and  large  on 
the  mesial  as  well  as  on  the  distal  side.    The  parcmastoid  or  paracondyloid 
outgrowth  sometimes  seen  upon  the  occipital,  as  well  as  even  the  condyle 
itself,  may  be  occupied  by  these  pneumatic  extensions  of  the  tympanum. 
Their  function,  if  any,  is  doubtful  ;  and  they  probably  show  merely  Natui'e's 
economy  of  material  and  only  rarefy  these  structures  within  as  they  grow 
externally  larger.    Too  utterly  variable  for  the  condition  on  the  one  side  to 
form  much  of  a  criterion  for  the  other,  they  have  no  very  great  surgical 
importance.    Hyperostotic  inflammation  can   solidify  the  bone  with  equal 
promptness  whether  it  be  pneumatic  or  diploetic — caries  is  apt  to  be  equally 
destructive  and  extensive  in  each  ;  possibly  pyemic  extension  is  less  ready 
from  the  pneumatic  mastoid  than  when  considerable  diploe  is  present.  When 
aural  surgery  regarded  the  antrum  as  merely  one  of  the  mastoid  cells,  the 
others  seemed  of  little  inferior  importance ;  but  more  precise  views  of  the 
anatomy  and  pathology  are  now  dissipating  this  view.     The  surgeon,  in 
undertaking  to  open  a  mastoid  empyema,  acts  upon  the  indications  as  to  the 
location  of  the  pus,  whether  in  the  antrum  alone,  in  the  mastoid-tip,  or 
throughout  the  process,  and  considers  the  cell-spaces  met  only  as  holding 
out  of  his  way  the  more  important  dural  structures  which  he  desires  to  avoid 
in  opening  his  track — usually  to  the  antrum.    His  concern  is  principally  that 
no  anomalous  forwardness  bring  the  sinus  into  his  field  nor  undue  lowness  of 
the  middle  fossa  expose  the  dura  to  unintended  attack.    He  must  know 
that  while  10  mm.  is  the  average  width  of  his  field,  the  lateral  sinus  may 
wholly  occupy  it ;  that  above  the  spina  there  may  be  none  of  the  6  mm.  of 
space  usually  to  be  expected  ;  and  that  every  bone,  whether  left  or  right,  in 
brachycephalic  or  dolichocephalic,  must  be  treated  as  though  presenting 
the  most  dangerous  relation  possible,  until  exploration  has  proved  the  con- 
trary.   Boring  instruments  must  give  place,  therefore,  to  gouge  and  spoon  ; 
and  the  mastoid  surface  must  be  bared  and  well  scrutinized,  and  not  blindly 
attacked  even  at  the  well-chosen  point.    For  the  antrum  this  is  usually  about 
5-10  mm.  horizontally  back  of  the  suprameatal  spine,  and  the  cavity  should 
be  reached  at  a  depth  of  10-15  mm.  by  a  channel  parallel  to  the  meatus,  but 
directed  slightly  more  upward.    Probably  the  facial  and  semicircular  canals 
on  the  farther  side  of  the  antrum  are  never  less  than  15  mm.  from  the 
mastoid  surface  ;  but  they  are  rarely  more;  than  25  nmi. — a  depth  which  may 
be  taken  as  the  maximum  ])ermissible  penetration. 

Much  important  anatomical  detail  has  been  here  omitted,  such  as  the  origin 
and  course  of  the  fibers  of  the  acoustic  nerve  and  their  distribution.  Those 
wishing  more  than  is  shown  in  Fig.  441  are  referred  to  the  exhaustive  works. 
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The  physiology  of  the  ear  is  one  of  those  functional  ])r()blems  the  solu- 
tion of  which  depends  upon  the  application  of  physical  })rinciples  to  the 
operations  of  the  living  tissue-cell.  It  involves,  essentially,  the  translation 
of  physical  phenomena  into  forms  of  jihysiological  activity.  Nevertheless,  a 
clear  distincition  must  be  made  between  the  physical  laws  under  which  auditory 
stimuli  are  conditioned  and  the  physiological  laws  under  which  auditory  im- 
pressions are  developed  and  interpreted. 

The  production  and  propagation  of  sound-waves  are  governed 
by  these  physical  laws.  Matter,  in  direct  ratio  to  its  elasticity  and  inversely 
to  its  density,  is  susceptible  of  vibratory  motion.  Those  forms,  phases,  or 
degrees  of  vibratory  motion  to  which  the  organs  of  hearing  are  responsive 
are  termed  sound-waves.  The  limitations  of  this  term  are  dependent  upon 
the  capacity  of  the  auditory  apparatus,  and  vary,  therefore,  with  the  degree 
of  auditory  development  in  tiie  particular  species  or  individual. 

Waves  of  sound  may  be  defined,  under  these  limitations,  as  the  to-and-fro 
or  oscillatory  movements  of  particles  of  matter,  each  particle  similarly  affect- 
ing its  immediate  neighbors,  so  that  alternating  condensations  and  rarefactions 
of  these  particles  of  the  sound-transmitting  medium  are  produced.  These, 
vibratory  movements  occur  in  a  direction  either  longitudinal  or  transversal  to 
the  axis  of  the  propagation  of  the  sound,  according  to  the  nature  and  arrange- 
ment of  the  conducting  agent. 

Particles  of  matter  which  are  at  similar  points  of  condensation  or  rarefac- 
tion are  said  to  be  in  the  same  "  phase."  The  distance  between  such  particles 
in  similar  phase  is  termed  the  wave-length.  This  distance — and  therefore 
the  wave-length — varies  with  the  velocity  of  the  wave-movement  and  with 
the  rate  of  the  sound-vibrations — i  e.  the  degree  of  velocity  per  second, 
divided  by  the  number  of  vibrations  per  second,  gives  the  measure  of  a  par- 
ticular wave-length.  The  velocity  of  sound-waves  is  determined  by  the 
relative  elasticity  and  density  of  the  transmitting  medium. 

A  wide  variance  is  discovered  in  the  sound-propagating  qualities  of  dif- 
ferent media,  such  as  air,  water,  solids,  etc.  ;  but  the  superiority  of  a  medium 
as  a  conductor  of  sound-waves  does  not  altogether  overcome  the  difficulty  of 
their  transference  from  one  medium  to  another,  as  from  air  to  w^ater. 

The  impact  of  sound-waves  upon  substances  of  suitable  form  and  position 
will  cause  a  reflection  of  sound  ;  that  is,  a  reprojection  of  sound-waves  of 
similar  character  to  a  distant  focus.  Echo  is  an  illustration  of  sound-reflec- 
tion from  a  reflector  so  distant  that  the  primary  waves  die  away  before  the 
secondary  or  return  waves  reach  the  ear  at  the  focal  point. 

Sound-waves,  passing  tln'ough  a  substance  of  biconvex  form  and  of 
greater  density  than  the  air,  may  be  refracted,  as  light  is  in  passing  through 
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a  lens,  to  a  focus  in  front  of  the  refractive  body.  The  expansion  or  diffusion 
of  sound-waves  is  limited  in  their  conveyance  through  tubular  passages,  and 
thus  sound  may  be  said  to  be  susceptible  of  collection. 

Sound-waves  are  possessed  of  certain  physical  properties  which  are  the 
subjects  of  recognition  by  the  organs  of  hearing.  The  accurate  analysis  of 
these  qualities  is  dependent  upon  the  degree  to  which  the  specialization  of 
auditory  function  has  been  carried. 

Sound-waves  are  measured  (1)  by  their  amplitude  ;  that  is,  by  the  energy 
of  the  movement  of  the  vibrating  particles — by  the  degree  of  their  excursion 
upon  either  side  of  a  position  of  rest.  This  property  marks  the  force  of  the 
stimulus  to  which  the  auditory  nerve-terminals  are  subjected,  and,  together 
with  the  degree  of  I'esponsive  irritability  possessed  by  these  terminals,  deter- 
mines the  loudness  or  intensity  of  a  sound. 

Sound-waves  are  measured  (2)  by  that  property  which  is  termed  pitch — a 
feature  determined  by  the  number  of  vibrations  per  second  which  the  particles 
of  the  sound-transmitting  medium  undergo.  The  range  of  variability  in 
this  vibration-rate  possible  of  appreciation  by  the  human  ear  is  a  very  wide 
one,  although  its  limits  vary  widely  with  the  degree  of  auditory  development. 
The  appreciable  extremes  of  vibration  are  placed  between  24  per  second  and 
40,000  per  second,'  but  the  more  usual  limits  of  discernment  are  between  33 
and  16,000. 

Sound-waves  are  characterized  (3)  by  the  presence  or  absence  of  rhythm 
in  the  recurrence  of  their  vibrations.  If  the  vibrations  have  a  regular 
periodicity,  they  are  said  to  give  musiecd  sounds;  if  they  are  of  irregular 
rhythm,  they  constitute  noises. 

Waves  of  sound,  and  particularly  of  musical  sound,  are  distinguished 
(4)  by  their  quality  or  timbre,  a  property  which  rests  upon  the  fact  that  they 
are  usually  of  a  compound  character — i.  e.  they  are  associated  or  consist  not 
of  single,  but  of  several,  waves.  This  association  is  usually  of  a  funda- 
mental or  dominant  tone,  characteristic  of  the  vibrations  of  the  conducting 
medium  as  a  whole,  with  partial  or  over-tones  produced  by  the  coincident 
vibrations  at  a  moi'e  rapid  rate,  and  therefore  of  a  higher  pitch,  of  different 
portions  of  the  conducting  medium. 

When  the  vibration-rates  of  associated  tones,  whether  fundamental  or 
partial,  are  in  the  same  arithmetical  relation  as  small  whole  numbers  are  to 
each  other  (e.  g.  as  4  to  5,  or  as  6  to  8) — that  is,  when  their  relationship  of 
rate  cannot  be  expressed  in  integral  multiples — the  resultant  note  is  termed 
a  harmonic. 

When  the  vibration-periods  of  coactive  or  associated  sound-waves  are 
not  coincident,  or  in  this  relationship  of  small  whole  numbers  to  each  other — 
whether  they  give  rise  to  fundamental  or  to  over-tones — a  phenomenon 
termed  beat  ensues.  The  beat  is  due  to  an  increased  intensity  of  sound 
whenever  the  waves  are  in  the  same  phase — that  is,  when  they  are  alike  in 
the  phase  of  condensation  or  alike  in  the  phase  of  rarefaction — and  to  an 
interference  with  or  diminution  of  the  sound  when  the  waves  are  in  opj^osite 
phases — that  is,  the  one  in  rarefaction  and  the  other  in  condensation. 

The  number  of  these  beats  depends  upon  the  difference  in  the  vibration- 
rate  of  the  associated  waves.  When  this  difference  is  not  great  and  the  beats 
are  therefore  few,  they  are  readily  appreciated  by  the  car  and  do  not  produce 
unpleasant  effects  upon  it.  As  the  difference  of  vibration-rate  increases  and 
the  beats  become  more  numerous,  they  introduce  a  discordant  element,  and 
at  length  (when  about  33  per  second)  they  produce  a  sort  of  vertigo  of  the 

'  Blake  and  others  cite  the  appreciation  of  tones  to  80,000  or  more. 
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auditory  sensations  which  we  translate  as  dissonance.  Further  increasing  in 
number,  the  beats  become  gradually  fused  and  the  roughness  of  sound  lessens, 
until  they  reacih  the  extreme  time-limit  of  distinct  sensations  (132  per  second) 
and  are  lost.  So  tliat  sound-waves  whose  vibration-periods  are  widely  differ- 
ent, and  which  give  rise  to  a  very  large  number  of  beats  very  fi-equentiy 
repeated,  afford  no  appreciation  of  beats  whatever  to  the  human  ear. 

Of  especial  bearing  upon  the  physiology  of  hearing  are  the  physical 
principles  of  sound-selection.  Certain  substances  have  a  capacity  for  sym- 
pathetic vibration.  They  are  inherently  endowed  with  a  definite  vibration- 
period,  and  whenever  sound-waves  of  this  particular  ])itch  approach  them, 
they  are  excited  to  vibrations  in  harmony  with  the  stimulating  waves,  and 
thus  serve  to  swell  the  volume  of  the  primary  sound.  To  vibrations  of 
period  variant  from  their  own  they  are  dumb.  So  marked  is  this  tendency 
to  sympathetic  vibrations  in  certain  media  that  they  are  termed  resonators, 
and  the  quality  wiiich  they  possess  is  called  resonance. 

Sympathetic  vibration  is  so  acute  a  quality  in  some  agents — as,  for 
instance,  in  the  strings  of  a  piano-forte — that  a  complex  musical  note  sounded 
in  their  near  neighborhood  will  be  resolved  into  its  component  tones  by  their 
selective  power,  each  string  responding  to  its  own  intrinsic  tone.  In  this 
quality  lies  the  foundation  of  the  analysis  of  sound,  unquestionably  one  of 
the  physico-])hysiol()gical  functions  of  highly  sjiecialized  organs  of  hearing. 

These  functions  of  the  auditory  apparatus  will  be  best  understood  if  the 
close  relationship  between  physical  principles  and  physiological  conditions, 
which  this  term  implies,  is  borne  in  mind. 

The  Sound-collecting-  Apparatus. — The  external  ear,  consisting  of 
the  pinna  and  the  meatus,  has  the  primary  duty  of  collecting,  reflecting,  and 


Fig.  455.— Frontal  section  of  the  organ  of  hearing  (modified  from  Politzer). 


perhaps,  to  a  degree,  resonating  the  waves  of  sound.  The  auricle  U'ith  its 
con(!h-like  form  and  its  labyrinthine  depressions  is  essentially  a  sound- 
gatherer.  In  this  function  it  is  assisted  in  some  animals,  although  rarely  in 
man,  by  a  group  of  muscles — ^thc  attollens  auricuhe,  moving  the  ear  upward  ; 
the  attrahens  auriculse,  drawing  it  forward  and  upward ;  and  the  retrahens 
auriculae,  pulling  it  backward.  Slighter  alterations  in  tlie  form  of  the  auricle 
may  be  effected  by  a  second  group — viz.  the  tragicus,  the  antitragicus,  the 
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helices  major  and  minor,  the  transversus,  and  the.obliquus  auriculte.  By  the 
tragus  and  by  means  of  the  curvature  of  the  meatus  the  drumhead  is  pro- 
tected from  the  too  severe  impact  of  powerful  vibrations  or  currents  of  air, 
and  the  canal  from  the  too  easy  entrance  of  insects  and  foreign  bodies.  The 
presence  of  hairs  and  of  the  cerumen  in  the  meatus  also  guards  the  ear  from 
these  invaders. 

The  position  of  the  tragus  and  the  form  of  the  curvature  of  the  canal 
also  suggest  that  from  the  center  of  tlio  conch  sound-waves  may  be  reflected 
to  the  inner  face  of  the  tragus,  from  that  surface  to  the  roof  of  the  meatus, 
and  thence  to  the  tympanic  membrane.  The  tubular  passage  of  the  meatus 
indicates  its  sound-collecting  and,  possibly,  its  sound-resonating  qualities. 

The  Sound-conducting  Apparatus. — The  middle  eai-,  including  the 
tympanic  membrane,  the  chain  of  ossicles,  the  intratympanic  miiscles,  and  the 
fenestrse  ovalis  and  rotunda,  together  with  the  perilymph  enclosed  by  the 
bony  labyrinth  of  the  intiernal  ear,  is  pre-eminently  the  organ  of  sound- 
conduction.  To  this  function  the  appendages  of  the  middle  ear,  the  Eusta- 
chian tube,  the  antrum,  and  the  mastoid  cells  indirectly  minister.  In  the 
process  of  conduction  the  sound-waves  which  break  upon  the  tympanic 
membrane  are  transmuted,  through  its  agency,  into  a  mechanical  movement, 
a  molecular  vibration,  which  involves  both  the  chain  of  ossicles  and  the 
perilymph,  and  is  retransmuted,  through  the  medium  of  the  latter,  into 
sound- vibrations  in  the  internal  ear. 

The  tympanic  membrane,  a  small,  thin,  membranous  sheet,  tautly 
stretched  across  the  junction  of  the  external  with  the  middle  ear,  with  its 
slight  irregular  convexity,  with  its  ra- 
dial and  circular  fibers  centering  at  the 
umbo  and  giving  it  a  certain  fixity  of 
form,  with  its  tensity  increased  by  mus- 
cular action,  is  admirably  adapted  to 
its  purpose.  The  longitudinal  vibra- 
tions of  the  sound-waves  which  reach 
it  through  the  column  of  air  in  the 
external  meatus  excite  in  it,  as  they 
do  in  other  bodies  similarly  stretched 
and  whose  cross-section  is  of  similarly 
small  dimension,  vibrations  of  a  trans- 
versal form.  Thus  the  drumhead  vi- 
brates inward  and  outward  between  the 
cavities  it  divides.  Through  the  attachment  of  the  handle  of  the  malleus 
to  its  umbo  it  is  not  only  put  into  direct  relations  with  the  chain  of  ossicles, 
but  is  controlled  by  the  tensor  tympani  muscle.  This  muscle,  the  tendon  of 
which  is  attached  to  the  upper  third  of  the  handle  of  the  malleus,  and  trav- 
erses a  portion  of  the  middle  meatus,  executing  around  a  bony  eminence 
near  the  Eustachian  canal  a  turn  almost  at  right  angles  to  the  body  of  the 
muscle,  takes  its  fixed  point  in  a  groove  running  above  the  lumen  of  that 
canal.  The  contraction  of  this  muscle,  controlled  by  efferent  branches  of 
the  fifth  nerve,  serves,  in  all  probability,  a  double  purpose.  It  draws  the 
malleus  inward,  and  thus  increases  the  "tensity  of  the  tymiianic  membrane, 
rendering  it  more  acutely  responsive  to  sound-waves  of  high  pitch.  It  also 
increases  the  contact  between  the  handle  of  the  malleus  and  the  drumhead 
at  the  umbo,  the  former  serving,  in  consequence,  as  a  "damper"  by  which 
the  fundamental  tone  of  the  tympanic  membrane — which  in  bodies  of  such 
structural  form  would  tend  to  be  over-prominent — may  be  diminished. 


Fig.  456.— Vertical  section  of  the  middle  ear, 
drumhead,  and  external  canal,  showing  the 
ossicles  and  tendons  of  tensor  and  stapedius. 
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This  suggests  tho  fact  that  tho  vibrations  of  tliis  iiiembrano  are  of  a  com- 
posite character.  It  is  susceptible  of  simultaneous  response  to  sound-waves 
having  a  very  wide  range  of  variance  both  as  to  pitch  and  quality. 

The  Ossicular  Chain. — These  delicate  vibrations  of  the  drumhead  are 
brought  to  bear  upon  the  chain  of  ossicles  (Fig.  457)  through  the  handle 


Pig.  457.— Ossicles  from  within,  showing  attachment  of  malleus  handle  to  drumhead,  the  insertion 
of  the  tensor  tendon  below  the  chorda,  the  axis  of  rotation  through  the  gracilis  process  and  the  poste- 
rior ligament  of  the  incus,  and  the  tooth  of  its  articulation  with  the  malleus  head. 

of  the  malleus.  The  ossicles — which,  taken  as  a  whole  and  physiologically, 
must  be  regarded  as  a  continuous  chain — are  too  miiuite,  in  all  their  dimen- 
sions alike,  to  encourage  the  theory  that  they  are  a  medium  of  sound-conduction 
by  molecular  vibration.  The  shortest  of  wave-lengths  is  long  as  compared 
with  their  greatest  measurements.  Moreover,  the  mutual  arrangement  of  the 
malleus,  the  incus,  and  the  stapes,  and  their  relations  to  the  drumhead  at  one 
extremity  of  the  chain  and  to  the  oval  window  at  the  other,  are  such  as  to  indi- 
cate their  performance  of  an  excursion  upon  the  principle  of  a  lever  of  the  second 
class.  A  line  drawn  from  the  tip  of  the  horizontal  process  of  the  incus  through 
the  incudo-stapedial  joint  of  the  same  bone  to  the  end  of  the  handle  of  the  mal- 
leus represents  this  lever  (Fig.  458).  The  handle  of  the  malleus  is  the  point 
of  applied  power,  begotten  by  the  vibrations  of  the  tympanic  membrane ;  the 
end  of  the  short  ]>rocess  of  the  incus  is  the  fulcrum,  and  the  incudo-stapedial 
joint  is  the  point  of  the  effect,  which  is  transmitted  through  the  attached 
stapes  and  causes  its  impact  upon  the  oval  window.  The  unity  of  this  lever 
is  secured  by  the  interlocking  of  the  tooth  of  the  incus  with  the  groove  of  the 
malleus.  At  the  same  time,  the  ossicular  chain  is  safeguarded  from  undue 
rigidity  by  the  loose  capsular  ligament  attaching  the  head  of  the  malleus  to 
its  articulation  with  the  incus. 

Thus  in  the  event  of  excessive  pressure  developed  within  the  middle  ear, 
pushing  out  the  drumhead  and  carrying  the  malleus  with  it,  the  ossicles  no 
longer  act  as  a  whole,  since  tlie  reversal  of  the  lever  would  tend  to  tear  the 
stapes  away  from  the  fenestra  ovalis.  Instead,  a  separation  occurs  between 
the  articular  surfaces  of  the  malleus  and  the  incus,  the  head  of  the  former 
gliding  out  of  its  socket  and  the  tooth  of  the  latter  tending  to  unlock.  Sliould 
this  outward  movement  of  the  drumhead  be  so  extreme  as  to  carry  a  ])art  of 
the  head  of  the  malleus  back  upon  the  incus  again,  the  point  of  most  forcible 
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contact  would  again  be  at  the  tooth,  which  would  then  serve  as  a' fulcrum, 
converting  the  ossicles  into  a  lever  of  the  first  class  and  carrying  the  stapes 
back  again  upon  the  fenestra. 

In  the  ordinary  action  of  this  physiological  lever  the  movement  of  the 
short  arm  is  materially  less  than  that  of  the  long  arm,  while  the  energy  of 
the  movement  is  multiplied  two  and  a  half  times  between  the  point  of  its 
application  and  the  point  of  its  discharge.  As  Helmholtz  states  it:  "The 
mechanical  problem  which  the  apparatus  within  the  drum  of  the  ear  had  to 
solve  was  to  transform  a  motion  of  great  amplitude  and  little  force,  such  as 
impinges  on  the  drumhead,  into  a  motion  of  small  amplitude  and  great  force, 
such  as  had  to  be  communicated  to  the  fluid  of  the  labyrinth."  Thus  a  sharp 
and  relatively  forcible  blow  is  struck  by  the  stapes  upon  the  oval  Avindow. 
The  effect  of  this  blow  may  be  accentuated  or  diminished  by  the  action  of 
the  stapedius  muscle.  This  muscle  from  its  origin  in  the  pyramid  in  the 
back  wall  of  the  tympanic  cavity  passes  to  its  insertion  upon  the  capitulum 
of  the  stapes.  It  is  efferently  controlled  by  fibers  of  the  seventh  nerve. 
Under  ordinary  circumstances  its  contraction  draws  the  foot  of  the  stapes  out- 
ward toward  the  drumhead,  while  the  heel  is  thus  brought  more  sharply  into 
contact  with  the  fenestra.  A  more  forcible  contraction,  which  may  be  excited 
reflexly  by  too  powerful  vibrations  of  the  tympanic  membrane,  would  tend  to 
draw  the  whole  foot-plate  aAvay  from  the  oval  window,  and  Avould  thus 
diminish  the  pressure  upon  the  contents  of  the  labyrinth. 

Sound-vibrations  may  reach  the  middle  ear  through  the  bones  of  the 
skull  instead  of  by  the  ordinary  path  of  the  meatus,  or  they  may  be  trans- 
ferred from  one  side  of  the  head  to  the  other ;  but  in  either  case  it  appears  to 
be  true  that  the  tympanic  membrane  receives  these  sound-Avaves  and  transmits 
their  effects  through  its  own  transversal  vibrations  to  the  chain  of  ossicles. 

It  is  possible  that  to  some  small  degree — and  especially  in  the  event  of 
fixity  of  the  ossicles — the  air  contained  in  the  tympanic  cavity  may  be  throAvn 
into  vibrations,  and  that  these  may  affect  the  perilymph  through  the  oval  or 
round  window. 

The  Appendages  of  the  Middle  Ear. — A  thin  mucoid  fluid  is  secreted  by 
glands  imbedded  in  the  submucous  lining  of  the  tympanic  cavity,  or  more  prob- 
ably formed  by  the  deliquescence  of  its  effete  cells.  The  ciliated  epithelium, 
which  constitutes  the  mucous  membrane  of  the  cavity,  excepting  upon  the  sur- 
face of  the  ossicles  and  the  tympanic  surface  of  the  drumhead,  and  is  fotmd  also 
in  the  Eustachian  tube,  with  which  the  tympanic  cavity  is  continuous,  serves 
to  carry  the  excess  of  fluid  toward  and  through  the  tube  into  the  pharynx. 

The  Eustachian  tube  has  an  irregular  lumen,  and  in  its  lower  portion  its 
walls  are  in  somewhat  loose  contact,  and  appear  to  be,  as  a  usual  thing,  closed. 
The  tube  opens  for  the  discharge  of  the  mucous  secretion  of  the  middle  ear 
into  the  pharynx ;  it  is  opened  also  during  the  act  of  deglutition,  when  air 
finds  its  way  into  the  middle  ear.  Its  most  important  and,  perhaps  its  sole, 
functions  are  thus  to  drain  the  tympanic  cavity  and  to  preserve  an  equilibrium 
of  pressure  between  the  gaseous  contents  of  the  cavity  and  the  atmosphere. 
Should  the  contained  gases  become  absorbed  and  the  tube  be  impermeable,  a 
vacuum  results  which  may  cause  retraction  of  the  drumhead  and  disease  of 
the  intratympanic  tissues.  The  opening  of  the  tube  during  acts  of  degluti- 
tion is  sufficient,  as  a  rule,  to  maintain  this  equilibrium  of  intratympanic  and 
extratympanic  pressure. 

The  antrum  and  the  mastoid  cells  are,  physiologically,  extensions  of  the 
tympanic  cavity,  although  their  communications  with  that  cavity  are  not 
always  patent.    Their  functions  are  still  a  matter  of  conjecture.    They  proba- 
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bly  server  as  pneumatic  spaces  within  which  a  supply  of  air  may  be  retained 
as  an  additional  means  of  maintaining  the  air-pressure  within  the  tympanum. 
They  have  been  su])posed  also  to  serve  as  diftusion-chambers  for  excessive 
sound-vibrations,  which  may  be  coninuinicated  to  the  air  in  the  tympanic 
cavity,  and  which  might  otherwise  fall  with  undue  energy  upon  the  windows 
of  the  labyrinth.  There  is  little  evidence,  however,  in  support  of  this  view, 
since  sound-waves,  within  ordinarily  wide  limits,  and  whether  conveyed 
through  the  external  meatus  or  through  the  bones  of  the  head,  are  transmitted 
to  the  tympanic  membrane,  and,  centering  at  the  umbo,  are  forwarded  through 
the  movements  of  the  ossicular  chain  rather  than  through  the  air  of  tlie  cavity. 

The  Bony  Labyrinth  and  the  Perilymph. — By  means  of  the  fenestra 
ovalis  and  the  fenestra  rotunda,  the  windows  of  the  bony  labyrinth,  increase 
and  decrease  of  pressure  in  the  perilymph  are  provided  for.  The  influence  of 
the  sound-vibrations  of  the  drumhead,  through  what  may  be  called  the  sound- 
movement  of  the  ossicles,  is  conveyed  to  the  perilymph  by  the  im])act  of  the 
stapes  upon  the  membrane  which  curtains  the  oval  Nvindow  and  divides  the 
tympanic  cavity  from  the  vestibule.  The  shock  which  is  thus  transmitted  to  the 
fluid  of  the  bony  labyrinth  follows  the  course  of  its  cavity,  and  is  finally  ex- 
pended upon  the  membrane  of  the  round  window,  which  curtains  the  cochlear 
canal  from  the  middle  ear.  Thus  in  the  round  window  a  safety-valve  is 
afforded  for  any  excess  of  pressure. 

What  has  been  said  of  the  chain  of  ossicles  with  reference  to  their  insus- 
ceptibility to  molecular  vibrations  is  equally  true  of  the  perilymph,  enclosed 
as  it  is  in  a  bony  cavity  of  minute  dimensions,  of  labyrinthine  form,  and 
with  resistant  walls.  The  impact  of  the  stapes  u])on  the  oval  window  pro- 
duces, not  waves  of  sound  travelling  through  the  particles  of  this  fluid,  but 
a  wave-movement  which  involves  the  perilymph  as  a  whole.  So  difficult  is 
the  transference  of  sound-vibrations  from  one  kind  of  medium  to  another, 
that  the  vibratory  movement  of  the  perilymph  more  readily  develops  sound- 
waves in  the  walls  of  the  mend)ranous  labyrinth  than  would  a  series  of 
molecular  vibrations  passing  through  the  particles  of  this  fluid.  Such  a 
movement  has,  in  fact,  an  advantage  over  sound-vibrations  of  the  molecular 
form  as  a  means  of  communicating  to  the  sensitive  structures  of  the  internal 
ear  the  influence  of  the  sound-waves  which  break  upon  the  drumhead. 

The  Sound-recording  Apparatus. — The  utricle,  the  semicircular  ca- 
nals, the  saccule,  and  the  cochlear  canal  make  up  the  membranous  labyrinth, 
enclosing  the  endolymph  and  surrounded  by  the  perilymph  within  its  bony  sac. 
These  organs  are  concerned  not  merely  with  the  receipt  of  auditory  impressions 
in  general,  but  with  the  analysis  and  synthesis  of  sound.  The  impressions- 
which  they  record  are  destined  for  the  development  of  auditory  sensations, 
which,  in  their  turn,  give  rise  to  auditory  penteptions  and  judgments  relating 
to  intensity,  rhythm,  pitch,  quality,  distance,  location,  etc.  The  part  which 
each  portion  of  the  membranous  labyrinth  plays  in  the  attainment  of  these 
physiological  ends  is  not  yet  sufficiently  well  worked  out  to  justify  much  in 
the  Avay  of  precise  statement.  Certain  propositions  may  be  established,  how- 
ever, with  some  measure  of  confidence,  and  these  form  the  basis  for  certain 
safe  conclusions. 

The  principles  of  sound-conduction  indicate  that  the  walls  of  the  mem- 
branous labyrinth,  with  their  fibrous  structure,  are  a  better  medium  for  the 
development  and  transmission  of  sound-waves,  as  the  result  of  the  impact 
of  the  perilymph  upon  them,  than  the  endolymph  contained  within  these 
membranous  walls  can  possibly  be.  The  endolymph  is  a  viscid  fluid  whose 
density  would  prove  an  obstacle  to  acute  vibratory  motion.    In  variable 
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quantity  it  bathes  tlie  specialized  aiulitory  epithelium  of  the  crista?,  the 
maculie,  aud  the  cochlear  spiral  (Fig.  458).  From  its  contact  with  a  highly 
vascular  membrane,  the  stria  vascularis,  from  its  identity  with  the  cerebral 
fluid  and  the  continuity  of  its  channels  with  those  of  the  brain,  from  its 
homology  with  nutrient  fluids  in  other  localities,  it  may  fairly  be  considered 
as  an  agent  of  nutrition  to  these  epithelial  cells,  rather  than  as  a  medium 
through  which  sound-waves  are  conveyed  to  them.  A  difficulty,  too,  and  a 
quite  unnecessiiry  one,  is  involved  in  the  idea  of  the  transmission  of  vibra- 
tions through  the  walls  of  the  membranous  labyrinth  to  a  medium  of  so 
markedly  different  a  character  and  vibratory  quality  as  the  endolymph. 

It  would  seem  that  the  auditory  epithelium  resting  upon  the  inner  surface 
of  these  membranous  walls  must  be  more  readily  affected  by  sound-vibrations 


Fig.  458.— Section  of  guinea-pig's  cochlea,  witli  its  scala  media  (M)  winding  from  base  to  apex  between 
tlie  vestibular  ( V)  and  tympanic  { T)  scalse  (Piersol). 

directly  transmitted  to  it  from  beneath  than  by  vibratory  movements  in  the 
endolymph  above  (Fig.  459). 

The  peculiar  form  of  the  bony  labyrinth,  as  related  to  the  points  at 
which  the  sweep  of  the  perilymph  begins  and  ends — viz.  at  the  two  fenestrse 
— indicates  that  the  force  of  the  movement  of  the  perilymph  is  probably 
conveyed  across  the  membranous  labyrinth,  and  bears  strongly  upon  the 
ampullae,  the  utricle  and  saccule,  and  the  walls  of  the  cochlear  canal. 

The  functions  of  the  internal  ear  are  of  a  more  varied  character  than  is 
suggested  by  the  general  term  auditory  impressions.    There  are  reasons,  still 

41 
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under  debate,  but  perhaps  sufficiently  conclusive,  for  regarding  the  semi- 
circular canals,  or  the  terminals  of  the  vestibular  nerve  in  their  crista?,  as 
well  as  in  the  maculse  of  the  utricle  and  saccule,  as  the  source  of  afferent 
impressions  which  assist  in  the  preservation  of  both  static  and  dynamic 
equilibrium.'  Whether  these  impressions  arise  from  the  movements  of  the 
endolymph  within  the  semi-circular  canals,  and  arc  therefore  dependent  upon 
position,  or  ^vhether  they  are  the  effect  of  vibrations  transmitted  through  the 
walls  of  the  ampulhe  to  the  vestibular  terminals,  is  a  question  aiWl  sub  judice  ; 
but  there  remains  little  doubt  that  these  terminals  are,  in  one  way  or  the 


Fig.  459.— Transverse  section  of  a  lower  turn  of  the  cochlea,  showing  the  structure  and  relations  of  the 

cochlear  canal,  SM  (Piersol). 

other,  concerned  in  the  development  of  equilibriar  impressions.  The  presence 
of  the  so-called  otoliths  or  otoconia  in  the  walls  of  the  labyrinth  has  given 
rise  to  the  suggestion  that  they  are  concerned  in  the  causation  of  these 
impressions.  Recent  experiments  tend,  however,  to  prove  that  the  vestibular 
portion  of  the  labyrinth  is  not,  in  an  exclusive  sense,  an  organ  of  equilibra- 
tion. It  is  simply  an  afferent  field  from  which  the  centers  of  co-ordination 
receive  a  certain  measure  of  instruction.^  In  the  event  of  its  injury  or 
removal,  leading  to  temporary  symptoms  of  vertigo,  compensatory  phenomena 
have  been  develo])ed,  which,  in  their  readiness  of  appearance  and  their 
measure  of  substitutive  function,  are  in  direct  ratio  to  the  degree  of  cerebral 
development.-'  One  distinct  phase  of  the  equilibriar  functions  of  tlie  internal 
ear  is  observed  in  its  afferent  regulation  of  compensatory  movements  in  the 
eyeball.*  But  while  the  evidence  holds  good  that  the  auditory  epithelium 
and  the  nerve-terminals  of  the  cristai  and  the  maculae  are  the  recipients  of 
other  than  ])urely  auditory  impressions,  it  is  not  necessary  to  dissociate  the 
equilibriar  from  the  auditory  functions  of  the  vestibule,  or  to  consider  it 

^  Howell :  American  Text-Book  of  PhjHiology. 

Fano  and  Marin  i :  Sperimentcde,  Parts  5  and  6,  1893. 
"  Ewald  :  Pfluyer' s  Archiv,  Ix.  p.  492.  ♦  Cnun-Brown  :  Lancet,  May  28,  1895. 
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exempt  from  auditory  duties.  The  fact  that  this  organ  is  of  some  physio- 
logical service  in  co-ordinating  the  movements  of  the  body  does  not  even 
argue  a  separative  fuiictioji  for  this  purpose.  The  sense  of  equilibrium  is 
not  wholly  independent  of  the  .sense  of  hearing.  Loud  or  peculiarly  harsh 
noises,  and  those  extreme  disturbances  of  rhythm  which  are  incident  to  the 
occurrence  of  numerous  beats  in  musical  sounds,  often  beget  sensations  of  a 
vertiginous  character.  Extremely  deaf  persons  have  a  characteristic  uncer- 
tainty of  gait,  which  in  deaf-mutes  often  amounts  to  actual  insecurity. 
Forty  per  cent,  of  the  unfortunates  of  this  class  who  have  been  examined 
have  been  found  faulty  in  co-ordination.^  An  absence  of  nystagmus  is  fre- 
quently observed  in  such  persons  (Crum-Brown).  While  these  facts  do  not 
conclusively  prove  the  interdependence  of  equilibriar  and  auditory  functions, 
they  suggest  a  very  close  relationship  between  them. 

Furthermore,  the  absence  of  the  cochlea  or  its  very  rudimentary  form 
in  certain  animals  who  j)0ssess  the  sense  of  hearing  to  a  marked  degree,  com- 
pels the  recognition  of  the  vestibular  portion  of  the  internal  ear  as  a  receiver 
of  auditory  stimuli  of  at  least  certain  kinds.  Conversely,  the  form  and  the 
arrangement  of  the  cochlea  (Fig.  460)  indicate  unmistakably  that  it  is  an  organ 
of  sound-analysis  and  perhaps  of  sound-synthesis,  but  do  not  otfer  equally 
good  evidence  of  its  capacity  to  develop  those  auditory  impressions  which 
create  sensations  and  judgments  relating  to  intensity,  rhythm,  dissouance,  etc. 

It  is  altogether  probable  that  the  auditory  epithelium  and  the  nerve- 
terminals  of  the  maculfe,  and  perhaps  of  the  cristse,  are  the  media  by  which 
are  appreciated  those  qualities  which  pertain  to  so-called  noises,  and  Avhich 
establish  the  differentiation  between  rhythmic  and  arhythmic  sounds  (Howell). 
It  is,  in  fact,  these  primary  auditory  functions  with  which  those  animals  are 
conspicuously  endowed  who  have  only  the  vestibular  portions  of  the  internal 
ear,  while  we  have  little  or  no  evidence  that  they  are  possessed  of  the  facul- 
ties of  sound-analysis  and  synthesis. 

These  most  highly  specialized  of  auditory  functions  by  which  the  varia- 
tions in  pitch  and  quality  of  sound-waves  are  recognized,  by  which  composite 
notes  are  resolved  into  their  component  tones,  and  by  which  individual  tones 


Fio.  460.— Corti's  organ,  showing  the  inner  {h)  and  outer  (k)  hair-cells,  the  supporting  pillars  (/,  g),  and 

basilar  membrane  (6)  (Piersol). 

are  fused  into  complex  sensations,  are  unquestionably  possessed  by  the 
(;ochlea. 

In  the  basilar  membrane  (Fig.  460),  upon  which  the  organ  of  Corti  rests, 
is  found  the  only  structure  in  the  highly  developed  ear  which  satisfactorily 
accounts  for  the  faculty  of  tone-selection.    Although  in  man  it  is  of  small 

'  Bruck  :  Archiv  f.  d.  gcs.  Physiol.,  vol.  lix.  p.  IG. 
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dimensions  as  a  whole,  its  radial  tensity,  together  with  its  longitudinal  laxity, 
the  sufficiently  wide  range  of  difference  in  the  radial  lengths  of  its  libers,  and 
the  number  of  these  radial  fibers,  estimated  at  24,000,  are  (]ualities  which 
suggest  its  vibratory  function  and  endow  it  with  ample  possibilities  of  selec- 
tive vibration.  By  selective  or  sympathetic  vibration  is  meant  the  possession 
by  its  individual  fibers  of  intrinsic  pitch,  in  consequence  of  which  each  will 
vibrate  only  in  harmony  with  a  sound-wave  whose  vibration-period  is  iden- 
tical with  its  own. 

To  the  rods  and  cells  of  the  organ  of  Corti  these  vibrations  are  certainly 
transmitted ;  in  them  they  ai-e  intensified  pei'haps,  and  by  them  are  conveyed 
as  impressions  of  sound  to  the  terminals  of  the  auditory  nerve.  Physiology 
has  not  yet  gone  so  far  as  to  differentiate  the  several  functions  of  the  rods, 
9450  in  number,  of  the  inner  and  outer  hair-cells,  numbering  15,500  (I-Iowell), 
of  the  twin-cells  of  Deiters,  or  of  the  cells  of  Hensen  and  of  Claudius, 
which  all  enter  into  the  delicate  structure  of  this  organ.  They  are  doubtless 
the  media  of  communication  between  the  basilar  membrane  and  the  terminals 
of  the  auditory  nerve,  but  they  are  probably  far  more  than  this.  Their 
structure  and  nuitual  arrangement  suggest  a  mechanism  for  the  execution 
of  vibrations  of  rapid  period  or  high  pitch,  and  for  the  differentiation  of 
varying  vibration-rates.  Th.ey  may  serve  not  only  as  a  means  of  analyzing 
composite  sound-waves,  but  as  a  means  of  synthesizing  complex  auditory 
impressions. 

In  the  tectorial  membrane  exists,  seemingly,  a  physiological  "damper'* 
bv  which  excessive  vibrations  or  too  dominant  tones  are  diminished.  While 
it  is  difficult  to  demonstrate  its  possession  of  this  function,  its  form,  situation, 
and  relations  to  the  organ  of  Corti  and  to  the  overarching  membrane  of 
Reissner  justify  the  conclusion.  Excessive  wave-movements  within  the  vestib- 
ular scala  would  necessarily  bear  upon  the  stretched  membrane  of  Reissner, 
and  would  subject  the  endolymph  beneath  it  to  a  pressure  which,  operating 
upon  the  upper  surface  of  the  tectorial  membrane,  would  depress  itsj  free 
extremity  toward  or  upon  the  delicate  hair-cells  which  it  surmounts. 

That  such  highly  elaborated  functions  as  these  attributed  to  the  organ  of 
Corti  exist  in  the  human  ear  is  predicated  on  the  remarkable  development  of 
many  individuals  in  the  faculties  of  sound-analysis  and  synthesis — faculties 
which,  while  resting  lastly  upon  the  possession  of  specialized  nerve-centers 
which  develop  sensations  and  beget  auditory  perceptions  and  judgments, 
must  needs  require  some  mechanism  upon  which  the  sound-waves  may  he 
registered  and  in  which  these  varying  auditory  impressions  arise. 

The  Mechanisms  of  Auditory  Sensation,  Perception,  and 
Judgment. — The  specialized  auditory  epithelia  of  the  cochlea,  the  macidse, 
and  the  cristte  are  the  media  of  commimication  between  the  recording  ap[xi- 
ratus  of  the  ear  and  the  terminations  of  the  auditory  nerve. 

There  is  neither  satisfactory  evidence  nor  physiological  analogy  in  sup- 
port of  the  theory  that  auditory  impressions  are  developed  elsewhere  than 
in  these  nerve-terminals  or  conveyed  to  the  nerve-centers  by  other  than 
auditory  nerve-paths.  The  apparent  reaction  to  high  notes  or  to  loud  low 
tones  which  has  been  observed  in  animals  which  have  been  deprived  of  the 
membranous  labyrinth  is  doubtless  a  matter  of  general  sensation  rather  than 
audition  (Bernstein). 

In  view  of  the  varied  character  and  location  of  the  auditory  epithelium, 
and  the  finely  specialized  quality  of  these  nerve-terminals,  it  cannot  be 
doubted  that  they,  in  common  with  other  special-sense  nerve-endings,  have 
a  selective  action  upon  auditory  stimuli.    They  must  have  something  to  do 


THE  MECHANISMS  OF  A  UDTTORY  SENSATION,  ETC.  645 


with  determining  the  nature  of  the  impression  which  a  given  stimuUis 
excites.  Conversely,  their  responses  must  be  conditioned,  as  are  those  of 
other  nerve-terminals,  by  the  character  and  the  mode  of  application  of  the 
stimulus. 

Not  only  with  the  recognition  of  the  qualities  of  intensity,  periodicity, 
and  pitch,  but  with  the  fixation  of  the  limits  of  this  recognition,  they  must 
be  partially  concerned.  That  such  limits  of  function  exist  has  been  clearly 
shown.  Fatigue-phenomena,  incident  to  excessive  intensity,  too  rapid  repe- 
titions, and  extremes  of  vibration  in  sound  are  shared  by  the  auditory  ter- 
minals. Wundt^  has  successfully  disputed  the  doctrine  of  the  specific  nerve- 
energv  of  the  conducting  fibers  of  the  auditory  nerve;  but  to  carry  this 
contention  down  to  a  denial  of  the  specific  functions  of  the  terminals  would 
be  a  physiological  reductio  ad  absurdum,  since  it  would  deny  all  utility  to  the 
highly  diiferentiated  structural  forms  of  these  receiving  cells. 

The  degree  of  irritability  manifested  by  the  auditory  terminals  varies 
physiologically  with  hereditaiy  conditions,  age,  training,  and  functional 
fatigue.  An  illustration  of  this  variation  with  age  is  seen  in  the  marked 
contraction  of  the  compass  of  the  human  hearing  incident  to  advanced  years.^ 

The  specific  functions  of  the  nerve-centers  of  the  bulb,  of  the  basal 
ganglia,  and  of  the  cortex,  which  are  in  anatomical  relations  with  the  fibers 
of  the  cochlear  and  vestibular  branches  of  the  auditory  nerve,  are  not,  as 
yet,  well  understood.  The  fact  that  a  portion  of  the  vestibular  division  is 
traceable  to  the  cerebellum  re-emjjhasizes  the  probability  of  an  equilibriar 
function  in  the  vestibule.  The  deep  centers  of  the  bulb  and  of  the  lateral 
nucleus,  to  which  the  cochlear  and  vestibular  nerves  are  primarily  traced,  are 
possibly  of  purely  trophic  function. 

The  decussation  of  the  auditory  fibers  in  large  part,  by  which  the  trape- 
zoid bodies  are  formed,  is  suggestive  of  a  fusion  of  the  binaural  auditory 
impressions  in  the  nerve-centers  of  the  two  sides — an  event  which  Schafer, 
however,  denies. 

In  the  posterior  quadrigeminal  body  and  the  internal  geniculate  body  we 
find  evidence  of  the  existence  of  auditory  centers  to  which  the  major  portion 
of  the  auditory  fibers  pass  from  the  olivary  body  through  the  fillet.  These 
are,  clearly,  the  seats  of  auditory  sensation.  In  this  localization  there  is  a 
striking  homology  to  the  visual  sensory  centers  of  the  anterior  quadrigeminal 
body.^  The  ])osterior  nucleus  of  the  thalamus  is  possibly  involved  also  in  the 
registration  of  sensations  of  hearing,' 

Of  the  manner  in  which  auditory  sensations  are  developed  in  response  to 
a  varied  range  of  auditory  impressions  but  little  can  be  said  at  present.  It 
is  unlikely  that  each  vibration-wave  which  produces  an  impression  upon  the 
nerve-terminals  is  represented  by  a  separate  and  distinct  sensation.  In  all 
probability,  certain  fusions  of  sound-wave  impressions  are  received  by  the 
nerve-endings,  having  been  synthesized  perha]5s  in  the  cochlea,  and  these  are 
translated  into  composite  primary  sensations  analogous  to  the  primary  visual 
impulses,  and  then  out  of  these  integers  of  sensation,  as  it  were,  other  and 
more  complex  sensory  groups  are  developed.  These  centers  are  susceptible 
of  an  increase  of  irritability  dependent  upon  stimulation.  By  the  receipt 
of  an  impression,  or  perhaps  of  a  series  of  similar  impressions,  the  auditory 
centers  are  awakened  to  the  appreciation  of  a  succeeding  and  dissimilar 

'  Philos.  Studicn,  vol.  viii. 

'  Zwaarflemaker  :  Archives  of  Otology,  July,  1894.  Partly  ascribable,  probably,  to  changes 
in  the  conducting  api)aratu8. 

'Starr:  Atlas  of  Nerve-celk.  *  Ibid. 
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iniprossion.  With  the  binaural  conduction  of  sound  there  appears  to  be  an 
alternating  centric  increase  of  sensation  upon  the  two  sides.^ 

There  is  not  only  a  close  homology,  but  a  functional  relationship,  between 
the  auditory  and  the  visual  centers  of  the  quadrigemina.  Acoustic  stimula- 
tion of  the  posterior  body  leads  to  a  quite  apparent  increase  of  irritability  in 
the  cells  of  the  anterior  body,  and  to  such  a  degree  that  more  distinct  visual 
sensations,  especially  in  the  color-field,  are  induced. - 

The  functions  of  sound-perception,  of  auditory  judgment,  and  of  auditory 
memory  are  localized  in  the  cerebral  cortex.  In  a  portion  of  the  first  and 
second  temporal  convolutions  lying  ventral  to  the  Sylvian  fissure,  and  in 
direct  communication  with  the  auditory  sensation-centers  of  the  basal  ganglia  '' 
by  fiber-tracts  wiiich  pass  in  both  dinictions,'  lie  the  centers  which  constitute 
the  auditory  brain. 

These  cortical  functions  have  to  do  with  the  analysis  and  synthesis  of 
sound,  witli  tiic  recognition  of  rhythm,  with  the  determination  of  distance, 
and  sound-location,  and  with  the  recollection  and  re-creation  of  sounds 
previously  registered.  The  remarkable  development  of  the  faculties  of 
sound-analysis  and  synthesis  in  certain  individuals  predicates  a  high  order 
of  specialization  in  this  scat  of  the  musical  mind.  Tiie  judgments  of  sound- 
distance  and  location  are  largely  instructed  by  a  comparison  of  the  sensations 
begotten  of  impi'essions  made,  simultaneously  or  alternatingly,  upon  the  two 
sides.  In  the  estimate  of  distance  the  intensity  of  a  sound  is  a  governing 
and  an  often  misleading  guide.  Thus  a  low,  feeble  sound  produced  in  the 
near  neighboriiood  will  often  convey  the  impression  of  distance,  and  vice 
versd.  In  making  up  the  judgment  of  distance  it  is  not  so  much  the  total 
intensity  as  the  intensity  of  the  component  elements  of  a  sound  which  gives 
the  most  correct  conclusions  (Bloch). 

The  location  of  a  sound  is  almost  wholly  dependent  upon  binaural  hear- 
ing. Bloch  has  shown  that  it  is  more  readily  determined  in  the  horizontal 
and  frontal  planes  than  in  the  sagittal  plane.  A  comparison  by  the  nerve- 
centers  of  the  several  characteristics  of  intensity,  continuance,  pitch,  and  qual- 
ity in  the  sounds  received  by  the  organs  of  hearing  upon  the  two  sides  is  the 
major  factor  in  the  case.  The  degree  of  sound-collection  achieved  by  the 
two  auricles  is  a  minor  influence  in  informing  the  judgment  of  the  locality 
of  a  sound. 

The  function  of  sound-memory  is  but  imperfectly  developed  in  the  major- 
ity of  persons,  while  in  a  very  few  individuals  it  reaches  a  high  degree  of  per- 
fection. The  existence  of  a  memory-center  for  auditory  perceptions,  apart 
from  the  temporal  centers  of  sound-perception  and  judgment,  is  undemon- 
strated. 

Any  tendency  to  dogmatic  statement  in  regard  to  the  specific  functions 
of  auditory  centers  is  arrested  by  the  promise  of  new  light  which  is  suggested 
by  the  recent  investigations  of  Kolliker,  v.  Lenhossek,  and  Held  into  the 
origins  of  the  auditory  nerve-fibers,  and  by  the  late  demonstration  by  Ramon 
y  Cajal  of  a  new  auditory  nucleus  in  front  of  the  convexity  of  the  upper 
olivary  body. 


'  Bloch  :  Archives  of  OtoL,  xxiv.  2. 

2  Epstein:  Zeitschr.  f.  BioL,  xxxiii.  N.  F.,  B.  XV. 

*  C.  V.  Monakow :  Archiv  f.  Psychiatrie,  Bd.  xxvii. 


Starr :  Op.  cit. 
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ETIOLOGY. 

Age. — Infancy  and  childhood,  the  lattei'  of  which  we  shall  consider  as 
ending  at  fifteen  years,  furnish  relatively  a  much  larger  percentage  of  ear- 
aif'ections  than  youth  and  adult  life.  In  childhood  there  is  greater  tendency 
to  purulent  inflammation,  while  later  the  chronic  catarrhal  form  predomi- 
nates. The  percentage  of  ear-affections  in  childhood,  as  given  by  different 
authors,  varies  considerably  :  Bezold  found  it  to  be  23  per  cent.,  while  Hesse 
puts  it  at  43  per  cent.  Difference  in  locality,  climate,  altitude,  etc.  must 
naturally  produce  diverse  results  in  affections  so  readily  influenced  by 
external  surroundings. 

Heredity  plays  an  important  part  in  ear-affections  :  especially  is  one 
impressed  with  this  when  examining  the  reports  of  our  deaf-mute  institutes, 
where  25  per  cent,  or  more  are  so  attributed.  From  extensive  observations, 
however,  I  am  satisfied  that  quite  a  number  of  these  cases  are  not  congenital, 
but  acquire  deafness  during  the  first  and  second  years  of  life  as  a  result  of 
adenoids,  which  cause  inflammation  and  hyperplasia,  with  extension  to  the 
middle  and  internal  eai\ 

Predisposition. — The  transmission  from  parent  to  child  of  a  predisposi- 
tion to  catarrhal  or  purulent  inflammations  of  the  mucous  membranes  in 
general,  and  of  those  lining  the  cavities  of  the  middle  ear,  nose,  and  pharynx 
in  particular,  while  first  recognized  and  most  ably  desci'ibed  by  v.  Troltsch,  has 
not  as  yet  received  the  attention  due  its  importance ;  for  by  an  early  recog- 
nition of  this  the  physician  may  by  prophylactics,  such  as  early  treatment, 
removal  of  adenoids  and  hypertrophied  tonsils,  favorable  climatic  influences, 
etc.,  limit  or  entirely  prevent  the  development  of  ear-affections. 

Anatomical  development  is  an  important  factor  in  predisposition  to 
ear-affections  :  deep  niches  in  which  are  set  the  round  and  oval  windows, 
unusual  development  of  the  promontory,  extra  thickness  of  the  tegmen 
tympani,  and  general  reduction  in  the  size  of  the  attic  necessarily  favor 
adhesions  and  deafness  after  inflammation. 

Sex. — Up  to  the  twelfth  year  the  jiercentage  of  aural  diseases  is  about 
equally  divided  between  the  sexes,  but  in  youth  and  adult  life  men  are  more 
frequently  affected  than  women,  which  may  readily  be  accounted  for  by  intem- 
perance, excessive  use  of  tobacco,  and  greater  amount  of  exposure  to  wet  and 
cold. 

Biirkner  found,  from  statistics  of  nearly  100,000  ear-patients  of  various 
observers,  that  in  24.44  per  cent,  the  disease  involved  the  external  ear,  in 
68.52  per  cent.,  the  middle  ear  and  tympanic  membrane,  in  7.04  per  cent., 
the  internal  ear. 

Seasons. — Winter  and  spring,  the  seasons  when  pneumonia  is  most 
prevalent,  furnish  about  66  per  cent,  of  acute  middle-ear  affections.  While 
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bacteriology  has  proven  tliat  "  catching  cold  "  is  not  so  frequent  a  cause  as 
formerly  supposed,  yet  the  fact  still  remains  that  it  predisposes  through  vaso- 
motor disturbances,  paralyzing  the  action  of  the  ciliated  epithelium,  etc.,  and 
causing  secretions  favorable  to  the  development  of  bacteria.  Violent  and 
rapidly  developing  middle-ear  inflammations  ai'e  frequently  due  to  imprudent 
exposure  when  overheated,  to  drafts,  standing  with  thin-soled  shoes  on  damp 
and  cold  earth  or  stones,  etc.  Chronic  catarrh  involving  the  ear  is  perhaps 
always  associated  with  a  similar  condition  of  the  naso-pharynx. 

Injuries. — Injuries  are  eitiier  followed  directly  by  ear-affections  or  pre- 
dispose to  thoui.  Those  of  the  external  ear  are  least  dangerous,  rarely  lead- 
ing to  permanent  defect.  Bruises  of  tiie  auricle,  as  from  a  blow,  may  cause 
hematoma  and  resulting  deformity ;  injuries  suppkMueuted  by  infection 
directly  to  the  external  meatus  lead  to  localized  or  diffused  inflammation, 
which  may  extend  to  the  membrana  tynipaui  and  middle  ear,  with  extensive 
destruction,  liujiture  of  the  tympanic  membrane  may  result  from  direct 
injiny,  such  as  clumsy  efforts  at  the;  removal  of  foreign  bodies  from  the 
meatus;  also  from  violent  explosions,  or  a  blow  upon  the  ear  with  the  open 
hand,  causing  sudden  condensation  of  the  air  in  the  external  meatus. 

Injuries  involving  the  base  of  the  skull  generally  (!xtend  to  the  inner 
and  middle  ear,  with  rupture  of  the  tympanic  membrane — although  the 
latter  may  not  rupture,  and  may  jirevent  the  escape  of  blood  and  cerebro- 
spinal fluid.  The  line  of  fracture  runs  usually  either  transversely  or  parallel 
to  the  long  axis  of  the  petrous  portion.  In  a  specimen  in  my  collection, 
taken  from  a  man  fifty  years  of  age  who  fell  from  a  higli  scaffold,  there 
are  extensive  fractures  at  the  base,  involving  b(»th  t('m])oral  bones,  with 
hemorrhage  into  both  tympanic  cavities.  The  right  tenqwral  bone  has 
a  fracture  extending  from  the  orifice  of  the  internal  carotid  between  the 
foramen  spinosura  and  hiatus  Fallopii,  passing  outward  through  the  Eiista- 
chian  tube  and  anterior  portion  of  the  tympanic  cavity.  Another  irreg- 
ular fracture  runs  at  right  angles  to  the  first,  passing  through  the  apex 
of  the  petrous  bone  and  through  the  canal  of  the  internal  carotid,  immedi- 
ately internal  to  the  internal  auditory  meatus,  down  to,  but  not  0])ening,  the 
jugular  bulb ;  and  yet  both  tipnpaniG  membranes  o,re  intact  and  normal. 
Where  death  does  not  result  from  the  primary  injury,  inflammation  and  sup- 
puration have  frequently  followed,  which  I  believe  to  be  largely  due  to 
subsequent  infection  in  examining  or  treating  the  parts  with  non-aseptic 
instruments. 

Occupations  involving  much  noise,  such  as  those  of  boiler-makers,  cop- 
persmiths, machinists,  locomotive  engineers  and  firemen,  etc.,  often  cause 
deafness.  Aeronauts  and  divers  at  times  suffer  from  tinnitus,  dizziness,  and 
deafness  due  to  hemorrhages  into  the  labyrinth,  tympanum,  or  meatus. 

GENERAL  DISEASES  AND  AFFECTIONS  OF  SPECIAL  ORGANS,  AND 
THEIR  INFLUENCE  UPON  HEARING. 

Nervous  System. — Hemorrhagic  pachymeningitis  may  cause  sudden 
loss  of  hearing  through  extensive  hemorrhage  into  the  internal  ear;  or 
repeated  small  hemorrhages  may  take  jilace,  with  resulting  nerve-degenera- 
tion and  progressive  loss  of  hearing,  until  total  deafness  results,  associated 
with  various  noises,  hallucinations  and  dizziness.  Accoi'ding  to  Moos,  the 
disturbance  of  hearing  in  multiple  cerebral  sclerosis  in  all  probability  results 
from  sclerotic  degeneration  of  flic  nucleus  and  trunk  of  the  eighth  nerve. 

Cerebral  tumors  may  indirectly  cause  disturbance  of  hearing.  The 
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interesting  experiments  of  Gell6,  Berthold,  and  Riiratoux  demonstrated  that 
cutting  of  tlie  trunk  of  the  trigeminus  led  to  inflammatory  symptoms,  hyper- 
emia, and  exudation  of  pus  in  the  middle  ear.  Kirschner  also  demonstrated 
that  irritation  of  the  fifth  caused  increased  secretion  of  mucus  in  the  middle 
ear.  Gradenigo  has  pi-oven  that  with  increased  intracranial  pressure  we 
may  have  changes  of  the  acusticus  similar  to  those  observed  in  choked  disk. 
Ladame  and  Bernhardt  found  that  disturbance  of  hearing  as  a  result  of 
tumors  of  the  pons  occurs  in  about  27  per  cent.,  and,  as  a  rule,  on  one  side 
only.  Tumors  of  the  cerebellum  may  cause  disturbance  of  hearing  on  the 
side  affected,  opposite,  or  both  sides.  Ladame  found  distui'bance  of  hearing 
in  9  per  cent.  In  cases  where  tumors  of  the  corpora  quadrigemina  existed 
Bernhardt  found  the  ears  involved  4  times  in  11  cases,  or  36.36+  per  cent. ; 
in  2  total  deafness,  in  1  subjective  noises,  and  in  1  case  noises  and  partial 
deafness.  In  tumors  of  the  base  the  disturbance  is  seldom  limited  to  any 
individual  nerve,  because  of  the  close  proximity  of  the  origin  of  all  the 
«ranial  nerves ;  the  eighth  is  involved  in  about  one-third  of  the  cases,  while 
the  optic  nerve  is  more  frequently  affected  than  any  of  the  others.  Tumors 
involving  the  eighth  nerve  are  sarcoma,  neuroma,  glioma,  gummata,  tuber- 
cular nodules,  psammoma,  and  fibroma  (see  p.  769). 

General  Symptoms. — It  is  difficult  to  make  a  diagnosis  of  brain-tumors 
from  aural  symptoms  alone,  especially  if  we  find  disease  existing  in  the  mid- 
dle or  internal  ear ;  but  subjective  noises,  dizziness,  unsteady  gait,  partial  or 
total  deafness  affecting  one  or  both  sides  or  crossed,  are  important  aids. 

Tischkow  has  demonstrated  that  in  progressive  paralysis  there  is  a  forma- 
tion of  new  blood-vessels  in  the  cartilage  of  the  ear,  growing  into  it  from 
the  perichondrivmi :  it  is  from  these  easily  ruptured  vessels  that  the  hemor- 
rhages take  place  in  hematoma. 

Epilepsy  and  hysteria  have  each  some  influence  upon  the  ear,  but  as  yet 
the  results  and  conclusions  are  too  much  at  variance  to  follow  up  the  finely- 
spun  theories  in  the  brief  space  of  this  article. 

Respiratory  Organs,  and  their  Relation  to  Ear-affections. — The  respir- 
atory organs  are  by  fiir  the  most  important  causative  factors  in  inflammations 
of  the  ear.  Biirkner  found  22.6  per  cent,  of  acute  middle-ear  catarrh  and  26 
per  cent,  of  the  chronic  variety  ascribed  to  cold  in  the  head.  Nasal  and 
pharyngeal  catarrh  is  responsible,  according  to  various  authors,  for  from  33 
per  cent,  to  60  per  cent,  of  ear-affections.  My  belief,  based  upon  a  careful 
investigation  of  this  point,  is  that  the  higher  percentages  are  more  nearly 
correct.  AVe  are  daily  more  forcibly  impressed  with  the  great  importance 
of  the  above-named  disease  as  a  cause  of  ear-affections.  Pertussis,  hay-fever, 
measles,  etc.  have  their  influence  on  account  of  the  extension  of  catarrhal 
inflammation  to  the  middle  ear.  Hemorrhages  into  the  ear  can  occur  as  a 
result  of  whooping-cough. 

Vascular  System. — Atheromatous  changes  not  infrequently  cause  sub- 
jective noises  in  the  ears,  which  are  constant  and  increased  by  circulatory 
disturbances.  AAHiere  there  is  no  other  middle-ear  affection,  hearing  is,  as 
a  rule,  normal  in  this  class  of  cases. 

Many  aural  inflammations  are  ascribed  to  dentition  with  as  much  proba- 
bility as  the  concurrent  intestinal  involvement;  and  others  are  doubtless 
influenced  by  dental  irritation. 

Nci)hritis,  whether  interstitial  or  parenchymatous,  frequently  leads  to 
disturbances  of  hearing.  Doumergue  found  it  in  35  per  cent.  The  symp- 
toms vary  from  subjective  noises  to  partial  and  total  deafness,  cither  one  or 
both  sides  becoming  affected,  the  causes  being  hemorrhages,  inflammatory 
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changes  of  the  mucous  membrane,  or  pressure  fi'om  edema,  while  the  purely- 
nervous  manifestations  can  be  caused  by  the  uremic  jioisons.  The  subjective 
symptoms  and  the  hearing  often  improve  temporarily  after  the  elimination 
of  poisonous  products  and  the  reduction  of  arterial  tension  and  edema  by 
medication. 

Sexual  Organs. — Disturbance  of  menstruation,  especially  its  cessation, 
influences  the  ears.  Levy  reports  a  typical  case  of  complete  deafness  on 
both  sides  after  cessation  of  the  menses,  without  any  other  symptoms.  Upon 
return  of  menstruation,  three  months  later,  hearing  was  completely  restoi'cd. 

Hemorrhage  from  the  ear  (vicarious  menstruation)  can  also  occur  with 
or  without  perforation  of  the  membrana  tympani  and  without  existing 
inHannnatory  symptoms.  In  the  unperforated  cases  the  hemorrhage  comes 
from  the  surface  of  the  membrana  tympani  and  (external  meatus  (probably 
out  of  ceruminous  glands)  (Gradenigo). 

General  Conditions. — Rachitic  children  are  frequently  affected  with  ear- 
disease,  which  is  probably  due  to  malnutrition  and  catarrhal  predisposition. 
Eitelberg  examined  both  ears  of  250  children  belonging  to  this  class,  and  of 
the  500  tympanic  membranes  only  39  were  normal.' 

Gouty  deposits  are,  according  to  Garrod,  more  frequently  found  in  the 
ear  than  in  any  othoi-  organ.  These  deposits  vary  in  size  from  a  ])inhead  to 
half  a  pea,  of  pear-like  apj)earance,  generally  located  in  the  folds  of  the 
auricle,  hard  or  soft,  and  contain  a  milky  or  creamy  fluid.  Victims  of  this- 
disease  generally  suffer  lancinating  pains  in  the  ear  before  and  during  a  gouty 
attack.  Gout  prcdisjioscs  to  the  formation  of  exostoses  of  the  external 
meatus,  and  these  are  found  more  frequently  among  the  English  than  any 
other  nationality. 

Eczema,  hemorrhage,  purulent  inflammation,  and  rapid  necrosis  of  the 
temporal  bones  are  encountered  as  a  result  of  diabetes :  the  rapid  destruction 
is  accounted  for  by  the  lowered  resisting  ))ower  of  the  tissues,  combined  with 
extensive  arterial  sclerosis.  This  exj)lains  why  in  these  cases  violent  mas- 
toiditis can  rapidly  develop  from  a  simple  naso-pharyngeal  catarrh. 
The  arterial  changes  favor  excessive  hemorrhages — a  fact  to  be  remembered 
when  operating.  The  diplococcus  of  pneumonia  is  often  found  in  the 
acute  purulent  secretion  of  these  cases,  and  is  generally  associated  with 
the  streptococcus  pyogenes  and  staphylococcus  pyogenes  albus.  Haber- 
mann  demonstrated  the  staphylococcus  pyogenes  aureus  in  the  walls  of 
the  blood-vessels ;  the  resulting  toxin  may  lead  to  necrosis  of  the  vessel- 
wall  and  hemorrhage. 

Caries  of  the  teeth  not  infrequently  causes  otalgia,  either  constant  or 
intermittent.  The  pain  may  radiate  to  the  ear,  shoulder,  and  from  there  to 
the  fingers  of  the  affected  side  (Urbantschitsch). 

Acute  and  Chronic  Infectious  Diseases. — Bacteriological  studies  of 
the  effect  of  acute  and  chronic  infectious  diseases  upon  the  ear  have  dur- 
ing recent  years  been  pursued  with  much  energy  by  many  able  investigators. 
The  principal  bacteria  which  so  far  have  been  studied  as  causative  factors  of 
inflammation  of  the  ear  arc — 

a.  The  diplococcus  of  pneumonia; 

b.  Staphylococcus  pyogenes  albus  and  aureus ; 

c.  Streptococcus  pyogenes ; 

d.  Bacillus  pyocyaneus. 

Each  may  be  found  alone  or  two  or  more  varieties  (mixed  forms)  may  be 

'  Four  hundred  boys,  generally  liejilthy  and  athletic,  in  a  Philadelphia  school,  showed 
hardly  two  dozen  normal  drumheads. — Ed. 
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ibund  at  the  same  time,  making  it  impossible  to  state  which  is  the  primary 
causative  agent. 

Pathogenic  Germs. — The  various  streptococci  arc  divided  into  two 
main  groups — streptococcus  brevis  and  longus  :  the  first  is  non-pathogenetic 
(saprophyte);  the  second  is  virulent,  and  may  be  found  in  the  different 
inflammatory  processes.  Furuncles  of  the  external  meatus  can  be  caused  by 
any  of  the  staphylococci,  although  the  staphylococcus  aureus  is  the  most 
frequent  cause,  gaining  an  entrance  by  the  hair-shafts.  The  middle  ear  may, 
according  to  the  cause  and  character  of  the  inflammation,  harbor  any  of  the 
above-named  varieties.  In  inflammation  of  the  internal  ear  we  find  prin- 
cipally the  streptococcus. 

Avmihes  of  Infection. — There  are  several  paths  by  which  the  micro- 
organisms may  enter  the  ear : 

1.  Through  the  Eustachian  tube; 

2.  Through  the  external  meatus  and  perforated  membrana  tympani ; 

3.  Through  the  dural  process  in  the  peti'o-squamous  fissure ; 

4.  Through  the  lymph-  and  blood-vessels. 

While  the  Eustachian  tube  is  the  most  frequent  avenue  for  the  bacteria 
to  enter,  nature  has  provided  an  important  barrier  against  invasion  from  the 
nose  and  pharynx  in  the  ciliated  epithelium,  ivhose  motion  is  from  the  tympanic 
cavity  toward  the 'pharynx ;  it  is  when  this  epithelium  is  rendered  defective 
by  pathological  changes  that  the  exciting  cause  may  enter.  The  main  defence 
against  bacterial  invasion  is  a  perfectly  healthy  organism.  Infection  of  the 
internal  ear  occurs  most  frequently  through  the  lymphatics,  especially  those 
of  the  periosteum. 

The  character  of  the  inflammation,  whether  catarrhal  or  purulent,  active 
or  passive,  depends  largely  upon  the  virulence  and  number  of  the  invading 
bacteria  and  the  resisting  power  of  the  invaded  mucous  membrane.  If 
the  bacteria  enter  in  small  numbers  and  slowly,  they  may  cause  only  an  irri- 
tation with  lymph-exudation,  division  of  the  lymph-nuclei,  but  not  of  the 
protoplasm  (Moos),  formation  of  giant-cells,  blood-vessels,  connective  and 
even  osseous  tissue.  If,  however,  they  enter  suddenly  in  large  numbers, 
then  the  resulting  disturbance  of  nutrition  causes  a  rapid  breaking  down  of 
the  parts ;  reaction  may  begin  and  new  tissue  develop,  resulting  in  hyper- 
plasia and  partial  or  total  obliteration  of  the  original  anatomical  relations. 

Whether  the  disease  shall  promptly  run  its  course  or  change  into  the 
chronic  form  depends  upon  the  continued  activity  of  the  germs  present  or 
upon  the  gradual  dying  out  of  the  first  culture,  and  implantation  of  new 
varieties  upon  the  now  affected  membrane.  The  general  health  is  often 
im])aired  by  previous  disease  and  permits  only  slow  restoration.  We  also 
find,  especially  in  measles  and  diphtheria,  that  there  are  extensive  changes 
in  the  endothelium  of  the  blood-vessels — fatty  degeneration  and  thrombosis, 
with  necrosis  of  the  vessel-walls,  resulting  hemorrhages,  and  extensive  or 
total  loss  of  hearing.  Minute  capillary  hemorrhages  may  also  result,  causing 
the  death  of  a  limited  area  only  of  the  nerve-tissues,  with  temporary  or  per- 
manent partial  deafness. 

Diphtheria  and  Scarlet  Fever. — Biirkner  found  acute  otitis  media  puru- 
lenta  resulting  in  1.6  per  cent,  of  all  cases  of  primary  diphtheria  of  the 
pharynx,  and  nerve-deafness  in  7  per  cent.  The  ear  is,  however,  more  fre- 
quently involved  in  diphtheria  than  would  appear  from  statistics,  because  in 
fatal  cases  of  diphtheria  (average  duration  six  days)  death  results  before  the 
ear-affection  has  become  fully  developed.  The  authorities  nearly  all  agree 
that  purulent  otitis  media  results  in  about  5  per  cent,  of  all  scarlet-fever 
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cases.  Bezold  found  in  185  cases  of  purulent  otitis  media  from  scarlet  fever 
30  times  total  destruction  of  the  tympanic  membrane,  with  loss  of  one  or 
more  ossicles,  and  59  times  destruction  of  at  least  two-thirds  of  the  mem- 
brane. 

The  author  found,  in  an  examination  of  500  children  at  the  Institute  for 
Deaf-mutes  in  Jacksonville,  111.,  that  their  deafness  was  ascribed  to  scarlet 
fever  in  7.2  per  cent,  and  to  diphtheria  in  0.8  per  cent. 

The  rapidity  with  which  destruction  may  result  to  the  ear  from  diphtheria 
is  almost  incomprehensible.  AVhere  death  has  occurred  sixty  to  seventy-two 
hours  after  the  beginning  of  the  disease  the  microscopic  examination  of  the 
middle  and  internal  ear  has  revealed  numerous  micrococci,  not  alone  ,in  the 
blood-vessels,  but  also  in  the  deeper  layers  of  the  mucous  membrane  and  in 
the  lacunte  of  the  adjoining  bone,  often  leading  to  extensive  or  circumscribed 
necrosis. 

In  measles  we  find  that  while  the  ears  are  frequently  involved,  there  is 
much  less  tendency  to  extensive  destruction  than  in  diphtheria  or  scarlet 
fever,  the  disease;  rarely  going  beyond  an  acute  catarrh.  Solomonson  found 
deaf-mutism  caused  by  measles  in  5.G  per  cent.,  Hartmann,  3.6  per  cent. 
Tol)eitz  found  otitis  media  in  21.9  per  cent,  in  convalescent  children.  Of  22 
children  dying  from  measles,  the  ears  of  17  were  examined  post-mortem, 
and  in  every  one  the  mucous  inenihmne  of  the  middle  ear  was  found,  to  be 
diseased,  althoar/h  in  only  7  of  them  had  there  been  any  clinical  manifestation 
of  ear-co mplicat ion. 

Typhoid,  fever  is  at  times  accom[)anied  by  aural  inflammation  varying 
from  a  slight  catarrhal  to  a  violent  purulent  form.  This  is,  however, 
often  overshadowed  by  the  severity  of  other  symi)toms,  and  not  noticed 
until  convalescence  has  begun.  The  severe  deafness  at  times  ]>resent  may  be 
due  to  weakness  of  the  nerve-centers,  and  in  a  few  cases  to  changes  in  the 
labyrinth:  mastoiditis  may  also  occur;  while  with  jmrotid  suppuration 
discharge  of  pus  into  the  external  meatus  is  not  an  infrequent  occurrence. 

Cerebral  Origin. — Disturbance  of  hearing  of  cerebral  origin  is  fre<iuent, 
and  includes  a  wide  range  of  manifestations,  which  may  be  caused  by  morbid 
processes  of  the  brain  or  its  membranes,  Init  most  frequently  by  involvement 
of  the  internal  ear.  By  far  the  largest  number  are  found  as  sequela3  to 
cerebro-spinal  meningitis :  according  to  Knapp  and  Moos,  the  deafne&s 
develops  in  most  cases  in  the  first  or  second  week. 

The  percentage  of  cases  where  the  ears  are  involved  in  cerebro-spinal 
meningitis  varies  greatly  in  different  epidemics.  Competent  observers  have 
reported  on  epidemics  lohere  disturbance  of  hearing  seldom,  occurred,  irhile  in 
others  nearly  all  roho  recovered  were  deaf.  In  Ziemssen's  Handbuch  Dr.  Roth 
reported  that  from  the  district  of  Oberfrank,  with  55,000  inhabitants,  there 
were  during  a  period  of  two  years  58  cases  sent  to  the  Bamberg  Deaf  and 
Dumb  Institute  as  a  result  of  cerebro-spinal  meningitis,  and  Moos  reports 
that  in  his  own  practice  59.3  per  cent,  became  deaf-mutes. 

In  the  Jacksonville  Institute  for  Deaf-mutes  I  found  cerebro-spinal 
meningitis  given  as  the  cause  of  deafness  in  14  per  cent,  of  the  cases. 

Larsen  reports  the  following  carefully  exnmined  case  :  "  A  girl  aged  seven 
years  became  hard  of  hearing  on  the  tenth  day  of  an  attack  of  cerebro- 
spinal meningitis,  totally  deaf  on  the  sixteenth  day,  and  died  on  the  thirty- 
first  day.  Section  showed  the  tympanic  membrane  normal ;  fine  and  intense 
injection  in  the  entire  middle  ear,  with  nnuio-purulent  contents.  In  the  inter- 
nal auditory  canal  the  nerves  were  imbed<led  in  pus.  The  membranous 
labyrinth  could  not  be  recognized ;  the  semicircular  canals  were  filled  with 
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a  soft  reddish  tissue  (connective  tissue  with  fatty  degenerated  round  cells  and 
blood-corpuscles) ;  the  same  condition  was  found  in  the  vestibule  and  in  the 
cochlea ;  and  in  the  vestibule  of  the  left  ear  also  a  small  quantity  of  pus ; 
extensive  purulent  meningitis  of  the  convexity  and  base ;  the  medulla  was 
also  surrounded  by  purulent  exudations.  The  microscopical  examination  of 
the  acoustic,  the  facial,  cochlear,  and  vestibular  nerves  revealed  no  patho- 
logical changes.  The  otitis  was  evidently  caused  by  direct  infection  from 
the  meningitis." 

Micrococci. — The  diplococcus  of  pneumonia  is  frequently  found  in 
middle-ear  secretions,  often  in  pure  cultures,  even  in  cases  where  there  is 
no  evidence  of  involvement  of  the  lungs. 

Since  the  appearance  of  influenza  otologists  have  had  abundant  oppor- 
tunity to  study  its  influence  upon  the  sound-conducting  apparatus,  and  the 
resulting  inflammations  of  the  ears  have  been  classified  into  four  varieties 
(Moos): 

1 .  Swelling  and  hyperemia  of  the  lining  of  the  middle  ear,  with  little  or 
no  interference  with  hearing. 

2.  Pain,  fever,  difluse  redness  of  the  tympanic  membrane,  and  exudation 
into  the  middle  ear,  at  first  sero-mucoid,  later  nuico-purulent. 

3.  "The  hemorrhagic"  (myringitis  hsemorrhagica  bullosa),  the  most 
tyj)ical  of  the  four  varieties ;  bullae  varying  from  bright  red  to  a  dull  venous 
color  are  usually  situated  on  the  tympanic  membrane,  but  at  times  found  in 
the  osseous  portion  of  the  canal ;  there  are  much  pain,  fever,  and  deafness. 

4.  The  form  characterized  by  violent  purulent  inflammation  of  all  parts 
of  the  middle  ear,  generally  involving  the  mastoid,  with  fever,  pain,  and 
great  prostration. 

The  author  has  had  occasion  to  study  all  of  these  forms,  and,  while  the 
first  two  varieties  have  nothing  very  distinctive  by  which  to  differentiate 
them  from  similar  affections  due  to  other  causes,  those  of  the  third  and 
fourth  classes  are  characteristic  when  taken  in  connection  with  the  general 
symptoms.  The  hemorrhages  which  are  so  frequent  in  this  affection,  not 
alone  in  the  ear,  but  in  other  parts  of  the  body,  are  perhaps  to  be  attributed 
to  necrosis  of  the  vessel-walls  by  the  toxin  of  the  influenza  bacillus,  which 
seems  to  have  been  positively  identified  by  Pfeiffer,  Kitasato,  Canon,  and 
others.  This  bacterium  is  not  easy  of  isolation,  and  appears  always  to  be 
found  in  connection  with  one  or  more  pathogenic  germs,  or,  as  Ribbert  states 
it,  "  the  exciting  germ  of  influenza  is  everywhere  the  quartermaster  for  the 
various  pathogenic  organisms." 

Mumps  is  probably  due  to  a  bacterium  which  A.  Ollivier  claims  to  have 
isolated.  In  recent  years  quite  a  number  of  cases  have  been  reported  with 
severe  involvement  of  the  ears.  Complete  deafness  of  both  ears  has  been 
reported,  even  where  the  parotitis  Avas  limited  to  one  side. 

Tuberculosis. — Suppuration  of  the  middle  ear  is  a  frequent  affection  in 
the  later  stages  of  lung-tuberculosis.  The  ear-affection  usually  develops 
'painlessly :  the  first  symptom  noticed  is  more  or  less  marked  deafness,  fol- 
lowed by  a  slight  discharge  of  a  watery  consistency ;  the  disease  in  the 
severe  form  may,  however,  be  accompanied  by  the  usual  symptoms  of  acute 
otitis.  In  case  the  chronic  form  becomes  painful,  we  have  to  deal  with  a 
mixed  infection  of  tubercle  bacilli  and  streptococcus,  with  resulting  increase 
of  offensive  purulent  secretion,  often  leading  to  total  destruction  of  the 
ossicles  and  necrosis  of  the  mucous  membrane,  the  bony  walls  becoming 
denuded,  especially  the  promontory.  There  is  nearly  always  extensive  break- 
ing down  of  osseous  tissue,  which  may  cause  facial  pai'alysis  and  even  ero- 
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sion  of  the  carotid.  (Seven  deatlis  have  been  reported  from  carotid  hemor- 
rhage.) 

Microscopically,  we  may  find  it  a  very  difficult  task  to  demonstrate  the 
tubercular  nature  of  the  affection  by  examination  of  the  secretions  from  the 
ear  alone,  the  tubercle  bacilli  often  being  absent,  while  the  sputum  contains 
them  in  great  abundance.  In  many  cases  this  is  due  to  the  development  of 
the  streptococci  upon  the  soil  first  occupied  by  the  tubercle  bacilli,  the  new 
arrivals  flourishing,  while  the  others  become  few  or  are  not  at  all  present  in 
the  discharge.  But  we  must  also  remember  that  a  non-tubercular  suppura- 
tion of  the  middle  ear  may  occur  in  a  patient  suffering  from  phthisis  pul- 
monalis. 

Syphilis. — Strange  as  it  may  seem,  considering  the  })revalence  of  acquired 
syphilis,  there  are  no  reliable  data  as  to  the  frequency  of  this  factor  being  a 
causative  agent  in  ear-affections.  That  it  is  one  of  importance  is  well  under- 
stood; but  so  long  as  the  statistics  of  authorities  vary  from  20  per  cent,  to  less 
than  1  per  cent.,  we  must  consider  them  of  little  value.  The  following  changes 
have  been  observed  :  Condylomata  of  the  external  meatus;  while  inflamma- 
tion of  the  middle  ear  often  results  from  sypiiilitic  inl'ection  of  the  nose  and 
pharynx.  In  the  internal  ear  we  may  find  hyperemia,  small-cell  infiltration, 
connective-tissue  formation,  chalk  dei)()sits,  ossifying  periostitis,  stapes  anky- 
losis, and  primary  suppurative  inflammation  of  the  labyrinth.  In  inherited 
syphilis  the  disease  chiefly  attacks  the  labyrinth,  developing  most  frequently 
between  the  ages  of  eight  and  twenty  years.  Hutchinson  teeth  and  other 
stigmata  are  generally  present. 

Toxicants. — The  abuse  of  certain  drugs  has  a  marked  influence  upon  the 
ears,  quinin,  salicylic  acid,  and  tobacco  being  the  most  important.  Every 
one  is  familiar  with  the  effect  of  large  doses  of  quinin.  The  tinnitus  and 
deafness  have  in  some  cases  proven  j)ermanent.  The  subjective  noises  are 
caused  by  labyrinthine  hyperemia  in  the  first  instance,  but  may  later  be  due 
to  ischemia.  The  action  of  salicylic  acid  is  similar,  but  less  marked  than 
quinin.  The  direct  action  of  tobacco  upon  the  nerve  of  hearing  has,  so 
far,  not  been  clearly  established,  but  is  perhaps  similar  to  the  action  upon 
the  optic  nerve.  Its  deleterious  effect  upon  the  mucous  membrane,  causing 
dryness,  brings  about  or  greatly  aggravates  existing  catarrhal  troubles,  involv- 
ing the  Eustachian  tube  and  middle  ear,  causing  tinnitus  and  the  usual  laby- 
rinthine complications  in  advanced  cases. 

PATHOLOGY. 

Auricle. — Transitory  hyperemia  of  the  auricle  occurs  not  infrequently 
in  patients  suffering  from  chronic  tympanic  catarrh  or  from  a  healed  purulent 
middle-ear  inflammation  associated  with  naso-pharyngeal  catarrh,  and  is  refer- 
able to  the  sympathetic  nerve. 

Intertrigo  is  an  excoriation  of  the  skin  behind  the  ears,  accomj^anied  by 
secretion  of  serum  and  formation  of  crusts.  It  is  often  caused  by  keeping 
the  ears  pressed  firmly  against  the  head  by  infant  caps,  and  is  favored  by  a 
lack  of  cleanliness  and  a  tender  skin  in  a  strumous  subject. 

Eczema. — The  various  classifications  of  eczema  mark,  after  all,  only  dif- 
ferent stages  of  the  same  disease,  and  here  we  need  only  recognize  the  affec- 
tion as  acute  and  chronic.  Every  exciting  cause  giving  rise  to  hyperemia 
is  capable  of  producing  eczema  by  favoring  development  of  bacteria.  Gout, 
rheumatism,  etc.  predispose  to  this  disease,  in  adults  generally  limited  to  the 
external  meatus. 
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Herpes  auricuhtris  is  a  rare  affection,  distingui.siied  by  the  formation  of 
-vesicles,  generally  located  upon  the  anterior  surface,  and  caused  by  irritation 
■of  the  trophic  nerves  supplying  the  affected  area. 

Fhlegmonous  injiammation  may  result  from  infected  wounds  or  infectious 
diseases,  a.s  typhoid  (suppuration  of  the  parotid),  erysipelas,  measles,  scarlet 
fever,  and  diphtheria,  and  may  develop  i)rimarily  or  by  extension  from  the 
throat  and  middle  ear. 

Diphtheria  may  involve  tlie  aural  region  through  the  infection  of  open 
.surfaces.  In  two  patients,  males,  eighteen  and  thirty  years  of  age,  upon 
whom  the  author  had  performed  the  radical  mastoid  operation,  there  was 
diphtheritic  infection  of  the  wounds ;  in  the  younger,  preceded  by  tonsillar 
and  pharyngeal  involvement ;  in  the  other  the  wound  only  was  affected  : 
both  cases,  however,  experienced  but  slight  constitutional  disturbances. 
•Cultures  and  microscopic  examinations  gave  the  typical  Klebs-Lbfler  bacilli. 

Perichondritis  of  the  auricle  is  not  often  encountered.  The  cause  is  fre- 
quently obscure,  sometimes  resulting  from  injury  or  metastatic  infection,  as 
from  furuncles  or  otitis  externa  diffusa.  A  swelling  similar  to  othematoma 
<levelops,  and  a  synovial-like  fluid,  wdiich  later  becomes  purulent,  separates 
the  perichondrium  from  the  cartilage.  Deformity  usually  results  through 
chondromalacia.  Othematoma,  or  blood-tumor  of  the  auricle,  is  formed  by 
an  exudation  of  blood  between  the  perichondrium  and  cartilage,  but  may 
■occur  between  the  perichondrium  and  skin.  The  affection  is  either  traumatic 
or  idiopathic,  the  former  resulting  from  dire(!t  injury,  causing  rupture  of  the 
blood-vessels.  The  idiopathic  variety  is  generally  encountered  in  the  insane, 
in  wdiom  the  intracranial  lesion,  with  degeneration  and  softening  of  the 
vessel-walls  and  formation  of  calcareous  deposits,  favors  spontaneous  rupture 
under  increased  blood-pressure  during  maniacal  excitement  or  from  slight 
self-inflicted  bruises  when  violent.  The  theory  of  intracranial  disease  as  a 
cause  of  the  idiopathic  variety  has  found  strong  support  in  the  experiments 
of  Brown-Sequard,  who  caused  hemorrhage  in  the  ears  of  animals  in  from 
twelve  to  twenty-four  hours  after  section  of  the  restiform  bodies.  The 
lobule  is  rarely  affected,  but  may  suffer.  It  is  more  frequently  the  seat  of 
■abscess  from  infection  after  piercing  for  ear-rings. 

Keloids  (fibromata)  occur  now^  and  then  as  a  result  of  wearing  heavy  ear- 
rings of  impure  metal ;  the  grow  ths  may  vary  in  size  from  a  pea  to  a 
<;hicken's  egg  (Knapj)),  and  are  more  common  in  the  negro. 

Atheromatous  cysts  are  also  found  upon  the  auricle,  generally  upon  the 
posterior  surface  (see  Fig.  461).  The  serous  variety  also  develops,  although 
less  frequently. 

There  are  a  number  of  affections  which  so  rarely  involve  the  external 
ear  that  it  w-ould  be  out  of  place  to  describe  them  at  length  in  this  article, 
and  I  shall  merely  name  them — to  wit :  syphilis,  lupus,  hypertrophy  of  a  part 
or  all  of  the  auricle,  necrosis^  chalk  deposits,  ossification,  and  injuries. 

The  External  Meatus. — Hyperemia  is  often  found  in  connection  with 
inflammation  of  the  auricle  or  middle  ear,  and  may  be  quickly  evoked  by 
the  speculum  ;  and  hemorrhage  of  the  external  meatus  may  result  from  inju- 
ries, careless  removal  of  inspissated  cerumen,  or  foreign  bodies. 

Furuncles  are  circumscribed  glandular  inflammations  ;  hence  they  are  most 
frequently  situated  in  the  cartilaginous  portion  of  the  meatus,  but  may  also 
be  found  in  the  osseous  canal.  The  central  mass  breaks  down,  forming  a 
necrotic  slough  surrounded  by  pus ;  left  to  itself,  it  usually  evacuates  spon- 
taneously. It  is  now  generally  accepted  that  the  cause  is  in  most,  if  not  all, 
cases  due  to  a  bacterial  infection,  the  staphylococcus  aureus  being  found  much 
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more  frequently  than  any  of  the  other  bacteria.  The  point  of  entrance  i» 
along  the  hair-shafts  and  by  the  mouths  of  the  sebaceous  or  sweat  glands. 

Abrasion  of  the  skin  by  finger-nails,  ear-curettes, 
hair-pins,  etc.  is  a  frequent  cause  of  infection. 
Transmission  by  failure  to  disinfect  the  syringe- 
no/zle  was  observed  in  the  Cincinnati  Hospital  in 
J«J)2.  A  typical  case  of  furuncular  inflammation 
of  the  external  meatus  was  admitted,  and  within  a 
short  time  eight  cases  developed  among  ear-patients 
in  different  parts  of  the  house,  who  up  to  this  time 
had  not  suffered  from  the  affection.  In  searching 
for  a  cause  I  found  that  the  same  syringe  had  been 
used  for  all  of  these  cases  without  disinfecting  the 
nozzle  ;  after  correcting  this  no  more  ca.ses  of  furun- 
cles developed  in  the  service. 

Reflex  tropho-neurosis  is  also  cited  as  a  cause. 
The  inflammation  may  in  severe  cases  extend  deeply, 
giving  rise  to  perichondritis  of  the  canal  and  auricle  : 
even  in  the  less  severe  cases  we  at  times  find  exten- 
sion to  the  tympanic  membrane  and  middle  ear.  The 
author  recently  observed  a  case  where  two  furuncles 
of  the  cartilaginous  portion,  accompanied  by  only 
slight  swelling  and  pain,  caused  marked  deafness, 
tinnitus,  and  the  loss  of  a  calcareous  plaque  in  the 
anterior  half  of  the  tympanic  membrane,  with  result- 
ing perforation.  When  located  on  the  posterior  wall 
and  near  the  orifice  of  the  external  canal,  they  may 
lead  to  great  edematous  swelling  behind  the  auricle^ 
even  causing  the  latter  to  stand  out  at  right  angles — closely  resembling,  and 
being  mistaken  for,  acute  mastoiditis. 

Otitis  externa  diffusa  is  a  general  inflammation  of  the  external  ear  which 
may  result  from  the  causes  given  under  "  Furuncles."  The  whole  lining  of 
the  canal  becomes  a  deep  red,  swollen,  and  covered  with  more  or  less  sero- 
purulent  secretion.  In  severe  cases  there  is  swelling  and  inflammation  of  the 
auricle,  even  extending  over  the  mastoid  and  parotid,  with  enlargement  of  the 


Fig.  461.— Sebaceous  cy.st  of 
thirteen  years'  duration  i'l  a 
man  of  twenty-eiglit,  from 
whose  right  ear  a  similar 
growth  had  been  removed. 


Fig.  462. — Section  of  cholesteatoma  mass  from  canal. 


glands  about  the  ear.  The  middle  ear  is  seldom  involved,  yet  perforation  of 
the  tympanic  membrane  and  purulent  otitis  media  and  mastoid  complication.^ 
may  result;  but  the  inflammation  in  the  external  meatus  is  not  infrequently 
secondary  to  involvement  of  the  tympanic  cavity,  attic,  and  mastoid  cells. 
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From  the  hitter  tliere  may  be  ii  direct  opening  tliroiigli  the  posterior  wall  of 
the  canal,  with  protrusion  of  granulations  and  discharge  of  jnis. 

Cholcstexdoma  (or  pearl  tumor)  of  the  exterual  canal  is  i-ai'c.  The  growth 
results  from  prolonged  inflammation  of  the  epithelium,  causing  excessive 
proliferation  of  the  rete  nuieosum  and  exfoliation  of  the  epidermal  layer, 
forming  laminated  mother-of-pearl  colored  masses,  in  which  are  found 
numerous  cholesterin  crystals.  Fig.  462  clearly  shows  the  laminated 
structure  of  the  growth.  The  ear  from  which  this  specimen  was  taken 
sho\ved  extensive  changes  secondary  to  an  arrested  otitis  media  ])urulenta. 
The  external  meatus  was  almost  filled  with  the  epithelial  mass,  imbedded  in 
which  were  three  firm  globular  pearl  tumors  from  3  to  6  mm.  in  diameter. 
Removal  of  these  left  three  corresponding  depressions  in  the  floor  of  the 
meatus,  equal  in  depth  to  about  one-half  the  diameter  of  the  round  masses, 
and  lined  with  a  pearly  membrane. 

Neoplasm. — Exostoses,  and  hyperostoses,  or  bony 
growths  of  the  external  canal,  are  most  frequently 
situated  on  the  posterior  wall,  at  the  junction  of  the 
cartilaginous  and  bony  canals  (Figs.  463,  494).  In 
structure  they  are  generally  of  ivory  hardness,  but 
may  be  cancellous.  They  are  ascribed  to  the  irrita- 
tion of  discharge  in  some  cases,  and  in  the  Bi'itish 
upper  classes,  among  whom  they  are  not  uncommon, 
to  gout  or  inordinate  bathing. 

Lupus,  syphilis,  cysts,  angioma,  osteosarcoma, 
and  epithelioma  have  been  reported. 

Otomycosis. — A  number  of  vegetable  parasites 
develop  in  the  external  meatus,  especially  the  as- 
pergillus  nigcr,  flavus,  and  fumigatus.  Maci'oscop- 
ically,  they  appear  in  the  deeper  part  of  the  meatus 
and  on  the  tympanic  membrane  as  brownish-black, 
grayish-white,  or  yellowish  punctated  masses.  The 
germs  cann(jt  develop  in  the  normal  ear,  but  maceration  of  the  epithelium 
from  any  inflammatory  cause  favors  their  growth.  Examination  of  a  fragment 
placed  under  the  mici'oscope  reveals  ir- 
regularly interlaced  threads  or  hyphse 
(mycelium  (a),  Fig.  464),  covered  more 
or  less  densely  by  globular  masses  of 
fallen  spores  (6) ;  here  and  there  a  flower- 
like mass  is  found,  supported  upon  hyphse 
— i.  e.  the  sporangium  or  fruit-capsule 
(('),  consisting  of  the  central  receptaculum 
{d),  upon  which  are  seated  the  long  radi- 
ating cells  (sterigmata),  (e) ;  bearing  the 
round  conidia  or  spores. 

Cei-iminous  masses  consist  of  secre- 
tion from  the  ceruminal  and  fat-glands, 
exfoliated  epithelium,  hairs,  and  dust : 
their  formation  ]irimarily  depends  upon 
hypersecretion,  due  to  an  excitation  of 
the  glands  secondary  to  middle-ear  con- 
gestion or  inflammation.  It  is  also 
claimed  that  subnormal  secretion,  com- 
parable to  the  dry  pharyngitis  often  present,  is  responsible  for  the  unnatural 
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Fig.  463.— Hyperostosis  of 
canal  and  trephining  of  mas- 
toid (Randall). 


Fig.  46'!.— Aspergillus  nigricans:  a,  myce- 
lium fiber ;  b,  spores  ;  c,  sporangium ;  a,  recep- 
taculum ;  e,  sterigmata. 
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consisteiice  and  faulty  exit.  Wlieii  large  they  may  lead  to  patliological 
ciianges  by  pressure,  erosion  of  the  external  meatus,  atrophy,  ulceration,  and 
even  perforation  of  the  tympanic  membrane. 

Tne  Tympanic  Membrane. — Vascular  engorgement,  especially  along 
the  hammer-iiandle  and  Shrapnell's  membrane,  results  readily  from  undue 
pressure  of  a  speculum  while  making  an  examination  or  after  syringing  and 
forcible  inflation. 

Primary  inflammation  is  rare.  In  mild  cases  the  dermal  or  mucous 
layers  only  are  affected,  according  as  the  inflammation  originates  from  the 
meatus  or  tympanic  cavity  ;  while  in  the  severer  forms  the  fibrous  layer  is 
also  affected  with  roinid-cell  infiltration  and  softening,  favoring  perforation. 
Chronic  inflammations  lead  to  hypertrophic  changes  in  the  cuticular  and  mucous 
layers,  with  increased  growth  of  the  rete  Malpighii  and  exfoliation  of  the 
epithelial  layers.  Granulations  may  also  form.  J^ractically,  the  same 
changes  occur  in  the  mucous  layers,  but  here  the  granulations  become  larger, 
even  polypoid.  The  changes  in  the  membrana  propria  or  middle  layer  are 
of  an  atrophic  character :  the  inflltration  and  softening,  aided  by  pressure  of 
the  pent-up  exudation,  soon  lead  to  perforation,  the  size  of  which  depends 
much  upon  the  virulen(!e  of  the  bacterial  infection.  The  seat  of  perforation  is 
most  frequently  in  the  anterior  lower  (piadrant.  When  the  attic  and  mastoid 
cells  are  involved  the  opening  is  often  in  tlie  up))ei'  and  posterior  portion. 
The  healing  of  perforations  is  participated  in  only  by  the  epidermic  and 
mucous  layers,  iience  the  secondary  membranes  are  always  flaccid,  unless,  as 
frequently  occurs,  infiltration  and  formation  of  calcareous  plates  have  re- 
sulted. When  the  openings  are  very  large  or  repeated  ruptures  have  taken 
place,  the  perforations  become  permanent,  especially  if  the  patient  is  past 
thirty. 

Atrophic  changes  of  a  part  or  all  of  the  drumhead  are  found  in  chronic 
middle-ear  catarrh.  The  membrane  is  thin  and  drawn  in  sometimes  in  scar- 
like areas,  strongly  suggesting  i)ast  perforation. 

Chalky  deposits  are  generally  located  in  the  middle  jHirtion  of  the  anterior 
or  posterior  half  of  the  tympanic  membrane ;  they  are  most  often  halfmoon- 
or  horseshoe-shaped,  and  rai'cly  reacih  to  the  hammer-handle  or  tympanic 
ring.    The  deposits  may  be  found  only  in  the  membrana  propria,  but  in 


Fig.  405.— Drumheads  showini;  perforation  in  the  flaccid  membraiio  (c  and  c) :  on  the  rifrht,  uncover- 
ing the  malleus-head,  and  with  chalk  crescents  (d)  posteriorly  and  in  the  edge  of  the  lower  perforation 
(6)  (Holmes). 

severe  cases  all  layers  are  involved.  TIio  ])athological  changes  found  in  the 
tympanic  membrane  are  of  themselves  of  little  value  as  an  index  of  hearing 
(Fig.  465),  as  witness  the  right  and  left  drumheads  of  a  man  twenty-four 
years  of  age  who  suffered  for  many  years  from  chronic  purulent  otitis  media. 
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Hearing  distance,  watch,  right  ear,  whispered  voice,  at  20  feet,  f  f ; 
Hearing  distance,  watch,  left  ear,  ^ ;  only  low  voice  spoken  into  the 
external  canal. 

Tympanic  Cavity. — From  a  pathological  point  of  view  we  find  the  most 
importiint  factor  in  middle-ear  inflammation  to  be  its  mucous  membrane.  It 
is  in  this  that  the  inflammation  must  begin,  and  because  of  its  peculiarly 
intimate  relation  with  its  underlying  periosteum  do  we  so  frequently  find  that 
the  pathological  changes  extend  to  the  bone,  resulting  in  hyperostosis  or 
necrosis.  There  is  great  tendency  to  thickening  of  the  mucous  membrane, 
favored  by  the  many  irregularities — slit-like  passages  and  depressions  due  to 
the  chain  of  ossicles,  ligaments,  and  numerous  bony  projections  within  this 
small  space.  Various  classifications  have  been  attempted ;  the  most  practical 
is  a  clinical  basis,  where  we  divide  the  inflammations  into — 

a.  Sero-mucous  middle-ear  catarrh. 

b.  Proliferous  inflammation  of  the  middle  ear. 

c.  Muco-purulent  inflammation  of  the  middle  ear. 

d.  Acute  purulent  inflammation  of  the  middle  ear. 

e.  Chronic  purulent  inflammation  of  the  middle  ear. 

(a)  Sero-mucous  Middle-ear  Catarrh. — Synonyms. — Acute  middle- 
ear  catiirrh ;  Secreting  form  of  middle-ear  catarrh ;  Otitis  media  serosa ; 
Catarrh  of  the  cavum  tympani  and  Eustachian  tube. 

This  form  most  frequently  results  as  an  extension  from  the  nose  and 
pharynx  through  the  Eustachian  tube.  There  is  congestion  of  the  mucous 
membrane  and  exudation  of  serum,  which  may  be  mixed  with  mucus,  the 
latter  resulting  from  the  beaker-cells  of  the 
epithelium,  as  mucous  glands  are  rare  or  entii'ely 
absent  in  the  middle  ear.  A  few  pyogenic  or- 
ganisms may  also  be  found,  having  entered 
through  the  tube,  and  may  in  most  cases  be 
regarded  as  the  exciting  cause.  The  exudation 
may  fill  a  part  or  all  of  the  cavity.  The  pic-  fig. 466— serous fluici  witwn the 
ture  frequently  presented  is  shown  in  Fig.  466.  Sa^e^  dmS. 
The  drumhead  seldom  ruptures  in  this  affection. 

Resorption,  aided  by  paracentesis  or  spontaneously,  with  complete  restoration 
of  the  parts,  is  the  usual  result  if  properly  treated  and  the  exciting  cause 
corrected.  The  afi^ection,  having  once  developed,  is  liable  to  recurrence  and 
may  pass  into  the  chronic  form. 

(b)  Proliferous  Inflammation  of  the  Middle  Bar. — Synonyms. — Otitis 
media  catarrhalis  chronica  ;  Otitis  media  sclerotica  ;  Otitis  media  catarrhalis 
sicca. 

This  form,  as  stated  above,  may  also  develop  from  the  acute  variety,  but 
very  often  it  begins  without  any  active  inflammatory  symptoms.  There  is  a 
general  or  circumscribed  involvement  of  the  mucous  membrane,  the  former 
most  often  after  the  exudative  variety  ;  localized  forms  frequently  involve 
the  oval  and  round  windows  or  their  immediate  surroundings.  The  mucous 
membrane  becomes  swollen  by  round-cell  infiltration  and  proliferation  of  all 
its  structures,  which  is  later  followed  by  connective-tissue  formation,  sclerosis, 
atrophy,  or  calcareous  changes.  The  ossicles  may  be  completely  imbedded 
and  the  niches  filled  with  the  swollen  membrane ;  even  the  space  between  the 
stapes-crura  and  the  niche-wall  may  be  obliterated.  The  opposing  surfaces 
of  the  membrane  press  upon  each  other,  the  inflamed  ejiithelium  becomes 
eroded  by  pressure,  and  adhesions  form  which  may  completely  fill  the  round- 
window  niche.    Adhesive  fibrous  bands  may  form  between  any  or  all  of  the 
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ossicles  ami  their  surroiiiulinf»;  walls.  Even  eiilcareous  changes  take  place  in 
the  mucous  nieiubrane,  geiiei'ally  limited  lo  the  promontory. 

Ankylosis  of  the  foot-plate  of  the  stapes  witli  the  oval  window  is  unfor- 
tunately a  condition  frequently  encountered  in  this  form  of  middle-ear 
inflammation,  caused  by  calcification  and  ossification  of  the  ligamentous  ring 
of  the  foot-plate  or  by  the  formation  of  bony  masses  involving  the  foot- 
plate, niche,  oval  window,  or  in  the  vestibule  (Politzer). 

In  most  cases  progressing  toward  stirrup-ankylosis  there  is  intense 
hy|)eremia  of  the  wall  of  the  promontory  (Schwartze) ;  and  Hartmann  found 
in  this  class  of  cases  purulent  naso-pharyngeal  catarrh,  with  intense  hyper- 
emia and  swelling  of  the  mucous  membranes  of  these  parts. 

(c)  Muco-purulent  Inflammation  of  the  Middle  Ear. — St/nonyms. — 
Acute  catarrhal  inflammation  of  the  middle  ear;  Otitis  media  acuta. 

The  differentiation  between  this  form  and  otitis  media  serosa  is  best 
shown  in  the  following  table  : 

OfUis  Media  Serosa.  Olilis  Media  Acuta, 


Tympanic  inembrana  remains  trans- 
parent, and  with  only  very  slight  or  no 
injection. 

Mucous  membrane  of  middle  ear  only 
moderately  inflamed,  with  very  slight,  if 
any,  proliferation. 

The  exudate  is  a  clear  serous  fluid  or 
transparent  mucus. 


Absence  of,  or  only  slight,  inflammatory 
symptoms. 

Absorption,  as  a  rule,  slow. 


Intense  injection ;  inflammatory  exu- 
dation, witli  partial  or  complete  opacity  of 
the  tympanic  membrane. 

Intense  congestion  and  swelling  of  the 
mucous  nu'inbranc,  due  to  interstitial  exu- 
dation and  proliferation  ;  epithelium  opaque 
and  swollen. 

Opaque  mucus,  mixed  with  great  quan- 
tities of  [)us-cells,  or  j)urulent  fluid  tinged 
with  blood  from  the  torn  capillaries,  due 
to  the  sudden  swelling  and  great  engorge- 
ment. 

Much  reaction,  with  resulting  symp- 
toms. 

Absorption  rapid  when  patulency  of 
tube  is  restored. 


{d)  Acute  Purulent  Inflammation  of  the  Middle  Bar. — Synonyms. — 
Acute  suppuration  of  the  middle  ear ;  Otitis  media  acuta  suppurativa  seu 
perforativa. 

The  pathological  changes  are  very  similar  to  otitis  media  acuta,  described 
above,  but  much  more  intense,  the  purulent  exudation  much  more  copious, 
with  breaking  down  of  the  mucous  membrane  in  circumscribed  areas  and 
early  perforation  of  the  tympanic  membrane.  The  inflammatory  changes  are 
not  limited  to  the  lower  tympanum,  but  the  attic,  antrum,  and  even  the 
mastoid  cells,  are  affected.  The  internal  ear  is  generally  not  involved  ;  but  the 
free  anastomosis  between  the  vessels  of  the  middle  and  inner  ear  may  l(>ad  to 
great  hyperemia  in  the  labyrinth  and  serous  effusion,  seldom  to  purulent 
inflammation  (Politzer).  On  account  of  the  intimate  relation  between  the 
mucous  membrane  and  the  periosteum  we  frequently  see  subperiosteal 
abscesses  and  bone-necrosis.  This  condition  may  run  its  course  and  end  in 
resolution,  with  scarcely  any  visible  changes  of  the  tympanic  membrane  and 
middle  ear,  and  with  or  without  marked  changes  of  hearing  power ;  or  the 
disease  may  continue  and  pass  into  the  chronic  stage. 

(c)  Chronic  Purulent  Inflammation  of  the  Middle  Bar. — Synonyms. 
— Otitis  media  suppurativa  sen  ])erforativa  chronica ;  chronic  otorrhea. 

For  convenience  of  study  we  may  divide  the  pathological  changes  occur- 
ring in  this  disease  into  five  headings  : 

1.  We  encounter  formation  of  connective-tissue  bands,  membranes,  and 
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masses  fillinfj;  the  round  window,  partially  imbedding  the  ossicles,  and  in  rare 
cases  even  Hlling  all  of  the  tympanic;  cavity. 

2.  Cystoid  spaces  are  nearly  always  found  in  the  enormously  hypertrophied 
mucous  membranes  (see  a,  Fig.  467).  The  formation  of  numerous  bands  and 
membranes  within  the  middle  ear  results  in  the  formation  of  spaces  between 


Fig.  467— Section  of  aural  polypus  from  the  promontory,  showing  cystic  spaces  (/). 


them,  either  entirely  closed  off  or  as  irregular  canals  which  become  lined  with 
cubical  or  cylindrical  epithelium  {be).  These  spaces  are  often  filled  with 
mucus  and  degenerated  epithelial  masses  {d /). 

3.  Aural  Polypi. — These  tumors  originate  from  the  mucous  membrane  or 
periosteum  of  the  middle  ear,  or  in  rare  instances  from  the  dermoid  layer  of 
the  tympanic  membrane.  Practically,  we  need  only  recognize  two  varieties  : 
(a)  The  round-celled  polypus  (f^ynonyms,  Mucous  polypus,  Cellular  polypus. 
Granulation  tumoi') ;  and  (6)  Fibroma. 

The  former  variety  is  by  far  the  more  frequent,  and  consists  of  a  hyaline, 
homogeneous,  myxomatous  stroma,  sustained  by  a  delicate  fibrous  structure 
enclosing  numerous  round-cells.  They  are  very  vascular,  the  vessel-walls 
being  of  the  embryonal  type.  The  epithelial  covering  may  occur  in  single  or 
multiple  layers  of  columnar  or  squamous  cells,  and  varies  according  to  the 
location  from  which  the  growth  has  its  origin  (see  Fig.  467). 

The  fibroma,  as  its  name  indicates,  contains  a  denser  fibrous  framework 
and  is  less  rich  in  blood-vessels.  Its  surface  is  covered  with  several  layers 
of  pavement  epithelium,  which  penetrate  into  the  stroma  with  finger-like 
projections. 

4.  Cholesteatoma. — There  is  still  no  unanimity  among  authors  as  to  the 
origin  of  cholesteatoma,  but  the  best  theory  is  that  advanced  by  Haberman, 
Folitzer,  and  Bezold,  that  it  is  due  to  an  extension  of  the  epithelium  from 
the  external  canal  or  outer  surface  of  the  tympanic  membrane  through  an 
opening  in  the  latter  into  the  tympanic  cavity,  attic,  and  mastoid  cells. 

In  cholesteatoma  of  the  middle  ear  we  find  the  rete  Malpighii  in  most 
intimate  anatomical  relation  with  the  periosteal  layer  (see  Fig.  468),  the 
blood-vessels  in  the  former  being  in  direct  connection  with  those  of  the 
latter.  Continued  irritation  from  existing  otitis  causes  rapid  jjroliferation  of 
epidermic  cells,  resulting  in  the  "throwing  off"  of  pearl-colored ■  layers  from 
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Fig.  468.— Section  through  osseous  wall  of  antrum, 
showing  periosteum,  rete  Malpigliii,  and  stratum  cor- 
neum  (and  cholesteatoma,  diagramatic)  (aflei'Kuhn— Z. 
f.  O.  xxi.). 


the  stratum  corneum,  which  explains  the  laminated  structure  of  the  chole- 
steatomatous  mass. 

Complete  epidermization  of  the  middle  ear  (including  the  mastoid  celLs} 
can,  according  to  Schwartze  and  Politzer,  occur  without  leading  to  the  for- 
mation of  cholesteatoma  if  the  infianunatory  process  is  arrested  early.  This 
is  also  proven  in  those  cases  where  the  radical  mastoid  operation  has  been 
7  ])erformed  on    patients  suffering 

from  extensive  cholesteatoma- 
formation  in  the  middle  ear. 
Here  we  aim  to  "paper"  the 
whole  of  the  bony  cavity  with  an 
ei)ithelial  lining,  taking  its  origin 
from  the  transplanted  Haps  formed 
from  the  external  meatus :  not- 
withstanding these  conditions  we 
are  now  enabled  to  cure  most  of 
this  class  of  cases.  I  have 
operated  upon  several  cases  from 
three  to  five  years  ago,  which 
can  now  be  classified  as  cured, 
since  there  is  no  sign  of  any 
return  up  to  date. 

The  epithelial  invasion  may 
also  take  place  through  a  fistulous 
opening  of  the  mastoid  cortex  or  posterior  bony  meatus  (Politzer). 

The  size  of  the  cholesteatomata  may  vary  from  a  pinhead  to  a  pigeon's 
egg.  When  large  they  cause  absorption  of  the  bony  walls  in  any  direction. 
In  two  of  my  cases  the  cortical  plate  of  the  mastoid  had  been  entirely  absorbed, 
so  that  when  making  the  incision  the  knife  cut  directly  through  the  skin  and 
into  the  cholesteatomatous  mass. 

5.  Bone-involvement. — Because  of  the  intimate  relation  of  the  raucous 
membrane  of  the  middle  ear  and  its  periosteum  we  frequently  encounter 
superficial  or  deep  bone-involvement  in  purulent  inflammations.  The 
hammer  and  anvil  (rarely  the  stirrup)  are  often  eroded  or  even  totally 
destroyed  (Fig.  469). 

Suppurative  Middle-ear  Inflammation  with  Tuberculosis. — Mid- 
dle ear  suppuration  is  frequently  associated  with  lung-tuberculosis,  and  is 
characterized  by  the  formation  of  one  large  or  several  small  perforations 

in  the  tympanic  membrane,  with  ex- 
tensive tissue-changes,  without  the 
usual  pain  and  inflammatory  symp- 
toms. But  we  must  bear  in  mind 
that  we  may  find  non-tubercular 
purulent  otitis  media  in  a  patient 
suffering  from  tuberculosis  in  other 
parts  of  the  body.  Neither  must  we 
conclude  that  the  aural  affection  is 
non-tubercular  when  we  fail  to  find 
the  tubercle  bacilli  in  the  secretion  : 
their  presence  or  absence  in  the  ear 
may  depend  upon  the  period  of  the 
infection  and  upon  the  number  and  activity  of  the  streptococci  (Moos).  The 
mucous  membrane  first  becomes  infiltrated  by  cellular  proliferation,  followed 


Fig.  469.— Remains  of  ossicles  from  a  boy  of 
twelve.  Dotted  lines  indicate  loss  of  bone  by  caries. 
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by  ulceration,  tubercle  formation,  and  caseous  degeneration.  _  This  may  extend 
deeper,  involving  the  bone,  which  becomes  denuded  or  carious ;  the  ossicles 
are  also  generally  involved,  even  the  foot-plate  of  the  stirrup  may  be  eroded 
and  tlie  disease  extend  to  the  internal  ear  and  cranial  cavity. 

Bustachian  Tube. — The  mucous  membrane  of  the  Eustachian  tube  is 
subject  to  the  same  changes  that  we  find  in  the  naso-pharynx,  and  disease 
may  extend  to  the  middle  ear  by  continuity  of  tissue  or  by  the  entrance  of 
infected  secretion  through  its  lumen  during  violent  acts  of  coughing  and 
sneezing,  by  Valsalva's  method,  or  by  the  use  of  unclean  catheters  and 
bougies. 

To  guard  against  infection  the  movement  of  the  ciliated  epithelium  is 
directed //  ojft  the  tympanic  cavity  toioard  the  phaiynx  ;  while  the  isthmus,  or 
narrowest  portion  of  the  tube  at  the  junction  of  the  bony  and  cartilaginous 
portions,  forms  another  barrier.  If  the  disease  has  once  passed  beyond 
these,  and  especially  the  chronic  catarrh,  then  we  cannot  hope  for  a  cure  in 
the  middle  ear  until  the  inflammation  of  the  nose  and  pharynx  has  been 
relieved  (see  pp.  727  and  747). 

AVhere  the  inflammation  becomes  chronic,  there  is  thickening  of  the 
mucous  membrane,  with  increased  prominence  of  the  normally  existing  folds 
in  the  tube,  which,  with  increased  secretion  from  the  glands,  causes  occlusion 
of  the  lumon,  preventing  free  ventilation  of  the  middle  ear.  This  condition 
may  continue  for  years,  but  sooner  or  later  the  atrophic  changes  begin,  with 
partial  destruction  of  the  glands,  and  reduction  or  obliteration  of  the  folds  ;  the 
mucous  membrane  becomes  thin  and  the  tube  patulous.  Occlusion  of  the 
tube  is  observed  as  a  result  of  ulceration  from  syphilis,  diphtheria,  and 
tuberculosis. 

The  Mastoid. — The  intimate  communication  between  the  tympanic 
cavity  and  mastoid  cells,  and  direct  continuation  of  the  mucous  membrane 
from  one  to  the  other,  explain  why  in  severe  inflammation  pathological 
changes  are  found  both  in  the  antrum  and  adjoining  cavities.  There  is  great 
tendency  to  periosteal  involvement  and  necrosis  of  the  bone  (see  Fig.  504), 
with  formation  of  abscesses — subperiosteal  or  extradural  as  Wf'll  as  truly 
empyemic :  especially  is  this  likely  to  occur  if  through  swelling  of  the 
mucous  membrane  the  passage  is  closed  between  the  antrum  and  the  rest  of 
the  tympanic  cavity. 

Where  the  inflammation  is  chronic  Ave  may  have  hyperplasia  of  the 
osseous  tissue,  which  gradually  obliterates  all  of  the  pneumatic  spaces,  result^ 
ing  in  sclerosis  or  even  in  eburnation  of  the  bone.  At  the  same  time,  peri- 
osteal irritation  may  lead  to  hyperostosis  of  the  exterior  of  the  mastoid 
(see  p.  751). 

I^abyrintli. — In  general  anemia  we  observe  disturbance  of  the  internal 
ear.  The  symptoms  are  at  times  especially  marked  where  there  has  been 
great  and  sudden  loss  of  blood.  Diminution  of  the  caliber  of  the  labyrin- 
thine vessels,  due  to  endarteritis,  is  also  a  factor.  Hyperemia  may  result 
from  a  number  of  causes,  such  as  general  congestion,  inflammation  of  the 
middle  ear,  meningitis,  and  the  various  infectious  diseases. 

Hemorrhage  into  the  labyrinth  may  result  from  injury,  infectious  disease, 
meningitis,  jiernicious  anemia,  and  abuse  of  various  drugs.  The  hemorrhages 
may  be  small  and  quickly  absorbed,  with  restoration  of  function,  or  more 
extensive,  with  partial  or  total  loss  of  hearing.  The  apoplectic  forms  of 
Meniere's  disease  are  regarded  as  due  to  hemorrhage  or  acute  exudation. 

Secondary  inflammation  of  the  internal  ear  is  frequent  and  may  result 
from — 
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a.  Inflammation  of"  the  middle  ear,  the  avenue  of  infection  being  gener- 
ally through  the  windows,  external  semicircular  canal,  lymph-  and  blood- 
vessels. 

b.  Meningitis,  often  resulting  in  total  deafness  and,  if  in  early  childhood, 
deaf-mutism.  In  this  disease  we  often  iind  thrombosis  of  the  smaller  vessels 
and  erosion  of  their  walls,  due  to  bacterial  toxin,  while  the  acoustic  nerve 
is  often  infiltrated  with  small  hemorrhages  and  bactei'ial  colonies.  If  the 
patient  survives  the  meningeal  attack,  the  inflanunation  in  the  labyrinth  may 
run  a  chronic  course,  granulation-tissue  foi-ms,  which  again  changes  to  con- 
nective tissue  associated  with  development  of  new  bone,  partially  obliterating 
the  spaces  within  the  labyrinth  (see  Fig.  514,  p.  768). 

Acquired  SyphUiK. — Considering  the  frequency  of  this  disease,  we  must 
regard  labyrinth  complication  as  rare,  and  in  cases  where  it  does  occur  we 
nearly  always  find  that  the  patient  has  previously  suffered  from  catarrhal 
or  purulent  otitis,  which  caused  congestion  of  the  internal  ear,  acting  as  a 
predisposing  factor. 

The  syphiliti(!  inflammation  of  the  labyrinth  may  develop  in  one  or  both 
ears  at  almost  any  period  after  the  infection,  but  most  frequently  during  the 
first  two  years.  The  chief  ])athological  changes  found  consist  of  endarteritis, 
with  partial  or  total  obliteration  of  the  vessel  lumen.  The  inflammation  may 
lead  to  necrosis  or  the  formation  of  new  osseous  deposits,  causing  synostosis 
of  the  stapedio-vestibular  articulation  :  strangulation  of  the  auditory  nerve 
by  periostitis  and  bony  deposits  in  the  internal  auditory  canal  are  also 
encountered. 

Hereditary  syphilis  generally  attacks  the  internal  ear  between  the  eighth 
and  twentieth  years,  and  is  found  from  three  to  five  times  more  frequently 
in  the  female  than  in  the  male.  It  is  generally  associated  with  interstitial 
keratitis,  but  the  latter  often  exists  without  affection  of  the  labyrinth. 
Hutchinson  found  deafness  only  15  times  in  102  patients  suffering  from 
syphilitic  keratitis.  The  pathological  changes  found  in  the  internal  ear  as  a 
result  of  inherited  syphilis  are  very  similar  to  those  resulting  from  the 
acquired  infection. 

Internal  Auditory  Canal. — Inflanunation  of  the  acoustic  nerve  is 
encountered  as  a  result  of  extension  from  the  labvrinth  to  the  brain,  or  the 
process  maybe  reversed.  In  14  cases  of  mixed  forms  of  meningitis  exam- 
ined by  Gradenigo  he  found  that  the  inflammation  involved  the  nerve  in  the 
internal  meatus  13  times,  the  one  exception  being  in  a  case  where  the  men- 
ingitis had  existed  only  a  few  hours. 
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The  clinician  must  always  bear  in  mind  the  embiyological  and  physio- 
logical division  of  the  organ  of  hearing  into  a  sound-conducting  and  a  sound- 
perceiving  appai'atus,  as  contrasted  with  the  anatomical  division  into  three 
parts,  the  external,  middle,  and  internal  ear — the  sound-conducting  apparatus 
consisting  of  the  external  and  middle  ear ;  the  sound-perceiving  apparatus 
including,  of  course,  the  internal  ear',  the  auditory  nerve,  and  the  perceptive 
centers  in  the  brain.  While  a  consideration  of  the  function  requires  only 
the  division  into  conducting  and  perceptive  portions,  the  threefold  anatomical 
division  is,  on  the  other  hand,  necessary  for  examination  :  since  for  the 
external  ear,  including  the  periotic  region,  the  auricle,  external  auditory 
canal,  and  membrana  tympani,  we  depend  principally  on  inspection  and 
palpation  ;  for  the  middle  ear,  including  the  Eustachian  tube  and  tympanic 
cavity,  we  must  rely  largely  on  pneumatic  measures ;  and  for  the  internal 
ear  on  acoustic  methods. 

The  general  plan  which  it  is  proposed  to  follow  in  this  chapter  is  to 
describe  the  methods,  in  the  order  in  which  they  come,  which  I  have  for 
years  followed  as  a  routine  in  my  daily  examination  of  patients.    These  may 
be  divided  according  to  the  following  general  arrangement : 
I.  Clinical  History,  Avith  General  Symptomatology  ; 
II.  Functional  Examination  ; 

III.  The  Periotic  Region  ; 

IV.  Otoscopy  ; 

V.  Examination  of  Nose,  Naso-pharynx,  and  Pharynx ; 
VI.  Examination  of  the  Middle  Ear. 
By  a  general  adherence  to  this  plan  it  is  believed  that  accuracy  of  diag- 
nosis, the  sine  qud  non  of  proper  treatment,  may  be  most  uniformly  attained. 
As  an  incentive  to  uniformly  thorough  examination  in  every  case  the  writer 
is  a  firm  believer  in  some  form  of  history  blank,  which  each  aurist  may 
develoj)  by  experience  to  suit  his  own  needs.  The  one  shown  at  the  end  of 
this  chai)ter  is  the  result  of  the  combined  experience  of  my  colleague,  Dr. 
Alderton,  and  myself,  and  is  the  one  which  we  have  used  for  several  years 
with  eminent  satisfaction.  The  blanks  are  ])rinted  on  moderately  stiff  card- 
board, so  that  they  may  be  kept  for  reference  after  the  manner  of  a  card 
catalogue. 

I.  THE  CLINICAL  HISTORY,  WITH  SYMPTOMATOLOGY. 

A  record  should  first  be  made  of  the  patient's  name,  address,  age,  date 
of  the  first  visit,  occupation,  whether  previously  treated,  and,  if  so,  to  what 
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extent;  after  which  the  patient's  general  condition  of  health  should  be 
inquired  into.  The  patient  should  then  be  asked  to  state  what  is  tlie  most 
troublesome  symptom,  the  principal  cause  of  complaint,  this  statement  to  be 
followed  by  a  careful  inquiry  into  the  duration  of  the  trouble.  My  reason 
for  thus  conniiencing  the  investigation  is  that  in  routine  cases  much  time  will 
be  saved  through  tiius  early  getting  information  which  will  result  in  the 
following  questions  being  asked  more  intelligently.  The  so-called  cardinal 
symptoms,  of  one  or  more  of  whicii  the  patient  will  complain,  and  as  to  the 
general  significance  of  which  a  few  words  are  demanded,  are  the  following: 
(a)  Defect  of  hearing,  (//)  tinnitus,  (c)  pain  in  or  around  the  ear,  (d)  dis- 
charge from  the  ear,  (e)  visible  alterations  in  the  external  parts,  (/)  vertigo. 
It  should  be  remembered  that  most  of  these  symptoms  may  arise  from  extra- 
aural  causes;  defect  of  hearing  may  be  due  to  intracranial  lesions;  pain  is 
frequently  felt  in  the  ear  when  the  trouble  is  at  a  distance  ;  tinnitus  may  be 
due  to  increased  arterial  tension,  anemia,  toxic,  or  other  general  causes;  and 
vertigo  has  a  varied  origin.  On  the  other  hand,  serious  constitutional  dis- 
turbance may  arise  from  unobserved  ear-disease — e.  g.  some  obscure  pyemias. 

Defect  of  Hearing. — The  quantitative  and  qualitative  determination 
of  this  will  be  described  later.  As  having  a  certiiin  symptomatic  value  may 
be  mentioned  the  following  generalizations :  An  insidious  onset,  without 
definite  cause  and  with  early  occurrence  of  tinnitus,  is  suggestive  of  middle- 
ear  catarrh  (sclerotic  form).  Relatively  rapid  loss  of  hearing  (from  good 
hearing  to  great  deafness  witliin  a  month),  with  but  few  or  no  accompanying 
symptoms,  suggests  the  possibility  of  hibyrinthine  syphilis.  Sudden  deafness 
without  symptoms  points  to  the  probability  of  cerumen  impaction.  "Hear- 
ing better  in  a  noise"  (paracusis  Willissii)  means,  as  a  rule,  a  special  form  of 
middle-ear  disease ;  while  those  with  nerve-deafness — boilcrmakers  and 
others — usually  hear  worse  in  a  noise.  Autophonia  or  tympanophonia,  that 
condition  in  which  the  ])atient's  voice  seems  to  him  to  go  out  through  the  ear 
instead  of  the  mouth,  indicates,  as  a  rule,  some  pathological  condition  of  the 
Eustachian  tube,  but  is  occasionally  present  in  other  conditions  of  the  middle 
ear  or  in  impacted  cerumen.  It  is,  on  the  contrary,  so  far  as  my  knowledge 
goes,  never  met  with  in  internal-ear  troubles. 

Tinnitus  should  next  be  inquired  about.  It  is  variously  described  by 
patients,  but  two  general  classes  may  be  made  out:  1.  Pulsating,  due  to 
arterial  congestion  which  is  probably  in  either  the  external  or  middle  ear  if 
it  is  stopped  by  pressure  on  the  common  carotid,  and  in  the  internal  ear  if 
stopped  by  pressure  over  the  vertebral  artery  in  the  suboccipital  triangle ; 
2.  Non-pulsating,  or  continuous,  with  varying  characteristics :  the  high- 
pitched  sounds,  hissing,  singing,  etc.  are  often  due  to  increased  tension  in  tiie 
middle  ear,  irritating  the  auditory  nerve,  and  often  relieved  by  inflating  the 
tympanum ;  the  deep  humming  sounds,  worse  after  exertion,  relieved  after 
lying  down  a  little  time,  are  often  due  to  anemia ;  the  rushing  sounds  are 
often  due  to  venous  congestion,  are  worse  on  lying  down,  and  may  be  relieved 
by  purgation.  Finally,  it  should  not  be  forgotten  that  the  hearing  by  the 
insane  of  bells,  music,  voices,  etc.  may  be  caused  by  aural  disease,  at  times 
remediable.  It  is  of  course  easy  to  locate  in  the  middle  oar  the  little  crack- 
ing due  to  swallowing,  the  crackling  caused  by  air  entering  a  tympanic  cavity 
containing  fluid,  the  loud  pulsating  sounds  accompanying  acute  inflamma- 
tions of  the  membrane,  the  tympanum,  or  the  mastoid  cells,  or  the  loud,  at 
times  rhythmic,  noises  due  to  contraction  of  the  palatal  muscles,  generally 
with  participation  of  the  tensor  tympani  or  stapedius  muscles  (often  percep- 
tible to  others). 
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Pain — earache — is  an  important  symptom,  and  slioiild  be  carefully 
investigated.  It  accompanies  acute  inflammatory  affections  of  the  external 
and  middle  ear,  the  exacerbations  common  in  chronic  middle-ear  inflamma- 
tions, with  extension  of  caries  or  development  of  cholesteatoma,  as  well  as 
mastoiditis  and  mastoid  periostitis.  In  inflammation  of  the  external  ear  the 
pain  is  usually  accompanied  by  tenderness  in  front  of  or  below  the  auricle, 
and  is  increased  by  motion  of  the  jaw.  If  it  is  the  tympanic  membrane  or 
tympanum  that  is  involved,  the  pain  is  accompanied  by  more  or  less  deaf- 
ness, and  is  increased  by  sneezing,  coughing,  blowing  the  nose,  or  by  inflation. 
Pain  in  the  course  of  a  chronic  middle-ear  suppuration  usually  indicates  pus- 
retention,  and  is  described  by  the  patient  as  deep-seated.  In  inflammation 
of  the  mastoid  or  its  covering  periosteum  the  pain  is  more  or  less  radiating 
in  character,  and  is  commonly  attended  by  tenderness  over  all  or  part  of 
that  process.  Reflex  pain,  neuralgic  in  character,  is  often  felt  in  the  ear,  all 
the  other  cardinal  symptoms  of  ear-disease  being  absent,  and  is  caused  by 
diseased  teeth,  inflammatory  conditions  about  the  throat  and  tongue,  and  by 
malarial  poison  and  the  rheumatic  diathesis. 

Discharge. — Inquiry  should  be  made  whether  there  is  discharge,  and, 
if  not,  whether  it  has  previously  existed.  If  there  has  been  discharge 
which  has  ceased,  then  it  is  only  natural  to  expect  to  find  the  results  of  such 
suppuration  in  the  shape  of  cicatrices  in  the  membrane,  old  dry  perforations, 
or  more  or  less  binding  down  of  the  structures  in  the  tympanic  cavity  by 
cicatricial  tissue ;  if  there  is  discharge,  note  the  quantity,  the  time  since  it 
commenced,  the  natui'e  of  it — that  most  frequently  found  is  pus — and  if  this 
be  in  considerable  amount,  and  particularly  if  it  contain  mucus,  it  is  safe  to 
say  the  trouble  is  in  the  middle  ear  and  that  the  membrane  is  perforated ; 
when  mixed  with  blood  it  usually  indicates  granulations  or  polypi ;  a  copious 
hemorrhage  late  in  a  chronic  suppurative  case  usually  means  erosion  of  a 
blood-vessel,  internal  carotid  or  bulb  of  the  jugular.  A  scanty  discharge, 
at  first  watery,  then  purulent,  attended  with  itching,  would  indicate  the 
external  canal  as  the  source.  Fetor  of  the  discharge  is  of  relatively  little 
diagnostic  value  unless  very  persistent  under  treatment,  when  it  becomes 
suggestive  of  diseased  bone  or  retention  of  putrefactive  material  in  the 
antrum  or  mastoid  cells.  Duration  of  discharge  and  mode  of  onset  are 
significant.  A  recent  sudden  discharge,  preceded  by  pain,  indicates  acute 
middle-ear  inflammation ;  but  if  not  preceded  by  pain  in  an  ear  which  has 
not  previously  discharged,  suspicion  of  tubercular  trouble  should  be  at  once 
aroused.  A  history  of  discharge  recurring  at  intervals  of  from  two  weeks  to 
two  months,  lasting  but  a  short  time,  and  usually  preceded  by  pain,  is  good 
ground  for  suspecting  attic  trouble  with  perforation  in  Shrapnell's  membrane. 
The  long  standing  of  a  suppuration  indicates  most  often  neglect ;  in  other 
cases  granulations,  polypi,  carious  ossicles,  involvement  of  the  antrum  or  mas- 
toid cells,  and  at  times  naso-pharyngeal  disease  or  constitutional  dyscrasia. 

Vertigo. — Under  this  heading  may  be  mentioned  not  only  the  disturb- 
ances of  equilibrium,  but,  as  being  closely  allied  thereto,  the  nausea,  vomit- 
ing, and  loss  of  consciousness  which  at  times  accompany  conditions  and 
manipulations  of  the  ear.  Since  we  see  these  symptoms  with  pathological 
conditions  of  the  several  parts  of  the  ear,  they  cannot  be  said  to  indicate  any 
particular  disease,  excepting  possibly  in  the  case  of  a  jmtient  having  a  tend- 
ency to  fall  always  in  the  same  direction.  As  a  rule,  the  patient  falls  away 
from  the  affected  ear,  and  in  such  a  case  it  is  presumptive  evidence  in  favor 
of  a  lesion  of  the  internal  ear,  probably  some  portion  of  the  semicircular 
canals.     An  attack  which  from  the  suddenness  and  severity  of  its  first 
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appearance  seems  almost  apo])lectiform  in  character,  attended  by  deafness, 
tinnitus,  and  often  vomiting,  suggests,  of  course,  hemorrhage  into  some  por- 
tion of  the  labyrinth.  Less  violent  vertigo  arises  from  increased  tension  of 
the  labyrinthine  fluid  secondary  to  middle-ear  disease — e.(/.  pressure  of  a 
granulation  or  a  cholesteatomatous  mass  upon  the  stapes,  or  from  syringing 
too  forcibly  or  with  too  cold  water.  There  are  vai-ious  other  sources  of 
vertigo,  however,  besides  the  ear,  which  must  be  excluded. 

Cause. — Having  thus  gone  through  with  the  symptomatology,  the  ])atient 
should  next  be  interrogated  as  to  the  mpposed  cwme — whether  there  may 
have  been  an  injury  to  the  ear  or  head ;  in  regard  to  bathing,  to  head- 
colds,  throat-affections,  mouth-breathing,  exanthemata,  or  whether  he  has  had 
syphilis,  rheumatism,  or  gout ;  or  if  he  has  been  taking  large  doses  of  medi- 
cine, such  as  quinia  or  the  salicylates;  and  finally,  whether  or  not  the  occu- 
pation may  have  any  bearing  on  the  case.  Under  this  heading  information 
of  great  value  will  be  frequently  obtained  as  regards  both  diagnosis,  prog- 
nosis, and  treatment.  As  the  next  step,  may  be  summed  up,  as  briefly  as 
possible,  the  course  of  the  trouble,  a  recapitulation,  as  it  were,  of  the  history 
as  gained  up  to  this  time — the  principal  complaint,  its  mode  of  onset,  its 
duration,  and  the  necessary  data  with  regard  to  the  sym])toms.  The  final 
step  in  this  part  of  the  examination,  which  in  very  many  cases  may  be 
omitted,  is  an  inquiry  into  the  family  history  Avith  regard  to  deafness. 
Since  in  some  cases  important  information  is  obtained,  it  seems  well  to  have 
a  space  in  the  history  blank  devoted  to  heredity.  Following  this  is  another 
space  for  "  Remarks,"  which  should  be  a  ])art  of  every  record  blank,  in  which 
should  be  noted  anything  of  interest  peculiar  to  the  case  and  for  which  there 
is  no  place  elsewhere. 

II.  FUNCTIONAL  EXAMINATION. 

Having  thus  finished  the  preliminary  examination,  the  next  thing  to 
investigate  is  the  function  of  the  organ.  How  much  is  the  hearing  impaired? 
Where  is  the  lesion  that  causes  the  deafness? 

I.  Quantitative  Tests. — To  determine  how  much  the  hearing  is  affected 
compare  the  distance  the  ear  under  examination  hears  a  given  sound  with  the 
distance  the  same  sound  is  heard  by  a  normal  ear.  This  is  conveniently 
expressed  in  fraction  form,  as  suggested  by  Prout,  the  denominator  repre- 
senting the  hearing  distance,  in  feet  or  inches, 
of  the  normal  ear ;  the  numerator,  that  of  the 
ear  beino-  investijjated.  The  sounds  most  used 
as  tests  are  the  tick  of  a  M'atch  and  of  Politzer's 
acoumeter,  the  voice,  and  the  vibrations  of  the 
tuning-fork.  The  watch-tick  answers  very  well 
for  observations  by  the  same  individual,  but  does 
not  permit  a  comparison  of  results  with  those  of 
other  observers.  •  To  meet  this  objection  Politzer 
devised  his  acoumeter  (Fig.  470),  so  that  all  might 
have  an  instrument  giving  a  sound  of  uniform 
quality  and  intensity.  In  toasting  the  hearing  with 
either  of  these  they  should  be  gradually  brought 
from  beyond  the  limit  of  hearing  toward  the  ear 
until  h(>ar(l.  The  ideal  test  for  impaired  hear- 
ing, however,  is  the  human  voice,  and  the  different  degrees  of  deafness  are 
represented  as  hearing  for  whispered  words,  for  ordinary,  loud,  or  shouting 


Fig.  470.— Politzer  acoumeter, 
with  the  steel  rort  c  to  be  stniok  by 
the  hammer  h  falling  just  tht;  dis- 
tance permitted  by  the  stop  (/,  while 
the  thumb  and  index  finder  uni.sp  it 
at  h  h',  and  can  rest  the  disk  p  afjainst 
the  bone  of  the  liead. 
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conversation.  For  different  observers  to  obtain  as  nearly  as  possible  a  uni- 
form result  in  the  test  with  whispered  words  the  so-called  "  i-eserve-air"  method 
should  be  used,  tlu;  reserve  air  consisting  of  what  is  left  in  the  lungs  after  a 
forced  inspiration  followed  immediately  by  a  normal  expiration.  Since  patients 
become  rapidly  accustomed  to  test-phrases  if  repeated,  this  should  be  avoided — 
e.  g.  by  using  numbers,  of  two  figures,  intersjiersed  at  times  with  words  or 
phrases  of  another  character.  To  avoid  error  if  one  ear  is  very  deaf  and  the 
other  but  slightly  so  or  not  at  all,  with  the  latter  stopped  tightly  with  the 
moistened  finger  of  the  patient,  or,  better  still,  of  an  assistant,  and  the  deaf 
ear  toward  the  examiner,  note  the  result ;  then  have  in  addition  the  deaf 
ear  tightly  stopped  and  repeat  the  tests.  If,  now,  the  patient  hears  the  same 
as  Avitli  the  deaf  ear  unstopped,  it  is  evident  that  deafness  is  complete,  and 
that  the  hearing  in  the  first  test  was  with  the  stopped  ear.  Since  the  mere 
sound  may  be  heard,  the  patient  should  be  made  to  repeat 
[""T"i  the  words  in  all  the  tests. 

1    If       >j  2.  Qualitative  Tests. — Having  with  the  preceding 

tests  found  the  amount  of  deafness,  the  jiurpose  of  the  fol- 
lowing measui'cs  is  to  locate  the  lesion  either  in  the  sound- 
conducting  or  the  sound-perceiving  apparatus,  for  which  pur- 
pose we  use  the  Galton  whistle  and  tuning-forks  of  various 
pitch.  The  normal  ear  perceives  vibrations  as  musical  notes 
when  repeated  at  regular  intervals  from  16  up  to  32,500  vibra- 
tions to  the  second,  and  these  may  be  called  the  louver  and 
upper  limits  of  audition.  These  limits  vary  in  a  character- 
istic Avay  Avith  disease  of  the  conducting  or  perceiving  appa- 
ratus. Again,  there  is  a  fairly  definite  ratio  in  the  normal 
ear  between  the  duration  and  loudness  of  tuning-fork  vibra- 
tions by  air-  and  by  bone-conduction,  and  this  ratio  is  altered 
more  or  less  definitely  according  to  the  part  of  the  ear  affected 
by  disease.  The  lower  tone-limit,  or  rather  any  lack  of  hear- 
ing for  the  lower  notes,  may  be  determined  Avith  sufficient 
accuracy  by  means  of  the  C  large-clamp  tuning-fork  (Fig. 
471),  whose   range  of  vibrations  is   from    26  to  64  to 


Fig.  471 —Bench's 
large  tuning  -  fork 
with  clamps  at  ends, 
giving  64  v.  s.,  and 
without  clamps  2C 
V.  s. 


Fig.  472— Gallon's  whistle  with  rubber  bulb.  The  pipe  below  the  opening  is 
filled  by  a  plunger  advanced  or  withdrawn  by  a  screw,  each  turn  being 
shown  by  the  scale  upon  the  enlarged  tube,  and  its  tenths  bv  that  on  the 
revolving  collar.  It  gives  an  audible  sound  from  0.5  (theoretically,  84,000 
V.  s.)  to  10  or  12  (4200  or  3500). 


the  second.  The  upper  tone-limit  can  be  most  accurately  determined  by 
Konig's  rods,  but  these  are  too  time-consuming  for  daily  use,  and  Galton's 
whi.stle  (Fig.  472)  gives  the  same  result  much  more  quickly  and  with  .suffi- 
cient accuracy. 

To  properly  (;ompare  air-  with  bone-conduction  we  need  the  absolute 
duration  of  each  and  the  relative  intensity  of  the  two.  To  obtain  tlie  former 
a  freshly  struck  tuning-fork  is  held  in  front  of  the  external  auditory  canal, 
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the  time  in  seconds  being  taken  from  the  moment  it  is  struck  until  it  ceases 
to  be  lieard  by  the  patient ;  duration  of  bone-conduction  is  obtained  in  the 
same  way,  except  that  the  handle  of  the  vibrating  fork  is  rested  firmly  upon 
the  mastoid  process  until  it  is  no  longer  heard.  Relative  intensity  is  obtained 
by  i)lacing  a  freshly  struck  tuning-fork  in  rapid  succession  two  or  three  times 
upon  the  mastoid  and  opposite  the  meatus,  and  having  the  patient  determine 
whether  air-  or  bone-conduction  is  louder.  By  aii'-conduction  the  sound- 
waves reach  the  perceptive  centers  through  the  sound-conducting  apparatus; 
by  bone-conduction  the  path  is  through  the  cranial  bones.  In  the  normal 
ear  the  duration  of  air-conduction  is,  roughly  speaking,  about  double  that  of 
bone-conduction.  In  obstructive  trouble  in  the  conducting  apparatus  the 
duration  of  air-conduction  is  lessened  as  compared  with  that  of  bone-con- 
duction. In  trouble  with  the  perceptive  apparatus  the  duration  of  both  is 
lessened,  that  for  bone-  relatively  more  than  that  for  air-conduction,  especially 
for  the  higher  forks.  Aided  by  these  facts,  the  methods  of  locating  the 
lesion  may  be  briefly  reviewed. 

Weber's  Test. — Weber  found  that  if  a  vibrating  tuning-fork  was  placed 
upon  the  middle  line,  antero-posteriorly,  of  the  head,  either  on  the  vertex, 
forehead,  or  upjier  incisor  teeth,  and  one  ear  stopped,  the  fork  was  heard 
louder  in  that  ear.  Reasoning  from  this,  in  any  given  case,  if  the  hearing 
is  impaired  in  one  ear  only  or  unequally  in  the  two  ears,  and  a  vibrating  fork 
on  the  vertex  is  heard  hettei'  in  the  worse-hearing  ear,  it  follows  that  the 
lesion  in  the  bad  ear  is  an  obstructive  one — i.  e.  in  the  sound-conducting 
apparatus ;  and,  vice  versd,  if  it  is  heard  worse  in  the  worse-hearing  ear,  then 
the  trouble  is  in  the  perceptive  apparatus. 

Rinn6's  Test. — If  the  conducting  apparatus  in  any  given  case  is  normal 
and  a  vibrating  fork  is  pressed  upon  the  mastoid  until  it  ceases  to  be  heard 
by  bone-conduction,  and  is  then  hold  opposite  the  meatus,  it  is  again  heard 
by  air-conduction.  If  the  conducting  apparatus  is  affected  to  any  marked 
extent,  the  vibrating  fork,  allowed  to  die  away  on  the  mastoid,  is  not  heard 
when  brought  opposite  the  meatus.  In  the  former  case  (air-conduction 
exceeds  bone-conduction,  A.-C.  >  B.-C,  and  Rinne's  test  is  said  to  be  positive 
(R.  +),  and  indicates,  as  a  rule,  no  marked  trouble  with  the  conducting 
apparatus  (middle  ear).  In  the  latter  case  bone-conduction  preponderates 
(B.-C  >  A-C),  and  Rinnd's  test  is  negative  (R.  — ),  indicating  disease  of  the 
conducting  parts  (middle  ear).^  In  many  cases,  undoubtedly,  Weber's  and 
Rinne's  tests  give  valuable  information  ;  yet  there  are  many,  the  doubtful  or 
border  line,  cases  in  which  they  cannot  be  relied  on  for  diagnosis. 

Schwabach's  Test. — In  this  method  the  Hartmann  series  of  five  forks 
is  used  :  C  =  128  v.  s.,  C  =  256  v.  s.,  C"  =  512  v.  s.,  C"'  =  1024  v.  s.,  C  = 
2048  V.  s. ;  and  of  these  the  absolute  duration  and  the  relative  intensity  of 
both  air-  and  bone-conduction  are  noted.  When  compared  with  the  results 
obtained  from  examination  of  a  series  of  normal  ears  this  furnishes  data  which, 
in  my  judgment,  are  most  valuable  for  diagnostic  purposes.  The  C~'  fork, 
26  to  64  V.  s.,  may  be  added  to  the  series.  As  Alderton  has  shown,  for 
routine  work  a  suificiently  accurate  result  in  the  majority  of  cases  may  be 
obtained  by  using  the  low  fork  C~'  or  C  and  the  C'"  fork,  these  indicating 

^  The  terms  "  R.  +  "  and  "  R.  —  "  in  themselves  mean  nothing ;  in  fact,  I  have  reason  to 
believe  that  experienced  aurists  have  not  infrequently  to  stop  and  mentally  translate  them.  As 
substitutes,  for  general  adoption,  I  propose  the  following  formula;,  which  I  know  are,  in  practice, 
largely  used:  viz.  for  Rinn^ +,  A.-C.  >  B,-C.  (air-conduction  greater  than  bone-conduction), 
and  for  Rinn^-,  B.-C.  >  A.-C.  (bone-conduction  greater  than  air-conduction).  These  formulae 
convey  a  definite  idea,  and  their  use  is  not  attended  with  any  more  consumption  of  time  or 
space. 
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pretty  clearly  the  location  of  the  trouble.  A  diagnosis  of  niiddle-ear  trouble, 
having  eliniinated  by  inspection  obstructive  trouble  in  the  external  audit^)ry 
meatus,  may  be  made  after  going  through  with  some  or  all  of  the  above  tests 
— I.  If  there  is  loss  or  impairment  of  hearing  for  the  lower  notes  of  the 
scale,  with  elevation  of  the  lower  tone-limit ;  II.  If  air-conduction  only  is 
diminished,  bone-conduction  remaining  unchanged  or  even  increased — the 
normal  ratio  of  B.-C.  <A.-C.  being  thus  changed,  particularly  so  for  the 
lower  notes.    If  the  lesion  is  marked,  B.-C.  becomes  louder  and  longer  than 

A.  -C. ;  III.  If  with  the  impaired  hearing  the  upper  tone-limit  by  A.-C.  is 
but  little,  or  not  at  all,  aifected.  Diseases  of  the  internal  ear  are  recognized 
in  the  same  manner  by — I.  No  elevation  of  the  lower  tone  limit;  II.  The 
maintenance  through  the  lower  notes  of  the  normal  ratio  between  A.-C.  and 

B.  -C,  the  absolute  duration  of  both  being,  however,  reduced,  and  very  mark- 
edly so,  that  for  the  higher  notes  by  B.-C. ;  III.  Lowering  of  the  upper 
tone-limit,  with  frequently  entire  deafness  for  certain  of  the  higher  notes. 

To  illustrate  the  manner  of  recording  in  compact  form  the  result  of 
tuning-fork  investigations,  I  have  subjoined  a  record  for  normal  hearing,  for 
chronic  middle-ear  catarrh,  and  for  disease  of  the  sound-perceiving  apparatus. 
The  relative  intensity  is  shown  in  the  horizontal  space  marked  Rinn^ — A.-C. 
being  louder  than  B.-C,  it  will  be  observed,  throughout  the  series  in  normal 
hearing  and  in  nerve-deafness ;  the  reverse  being  true  for  chronic  catarrh, 
B.-C.  being  lout.ler  than  A.-C,  except  for  the  highest  fork,  in  which  the 
intensity  by  A.-C.  and  by  B.-C  are  about  equal.  The  figures  represent 
absolute  duration  in  seconds,  the  upper  line  representing  the  duration  by 
A.-C,  the  lower  one  that  by  B.-C. : 


1. 

A.-C. 

A.-C. 

A.-C. 

A.-C. 

A.-C. 

Kinn^. 
Schwabach. 

2. 

B.-C. 

B.-C. 

B.-C. 

B.-C. 
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13 
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13 

14 

B.-C. 

15 

11 
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13 

9 

C 

C 

C" 

C™ 

C 

C 

C" 

<J" 

C" 

1.  Typical  of  normal  hearing.  2.  Typical  of  obstructive  trouble  in  the  sound-con- 

ducting apparatus. 


3. 


A.-C. 


B.-C. 


3.  Typical  of  trouble  in  the  sound-pereeivlng  apparatus. 

To  those  who  wish  to  get  along  with  the  smallest  possible  number  of 
diagnostic  instruments  for  ear-work  it  may  be  said  that  fairly  accurate 
opinions  may  be  formed  with  the  use  of  but  three  instruments — viz.  a  low- 
pitched  tuning-fork  (C"'),  26  to  64  v.  s.,  to  .determine  the  lower  tone- 
limit,  and  thereby  the  presence  of  trouble  in  the  conducting  ap])aratus;  a 
Oalton  whistle,  to  determine  the  upper  tone-limit,  and  thereby  the  presence 
of  disea.se  of  the  perceptive  apparatus;  finally,  another  tuning-fork,  of  512 
or  1024  V.  s.  (with  such  a  group  of  instruments,  I  should  say  the  one  of 
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A.-C. 

A.-C. 

A.-C. 
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1024  V.  s.  would  give  the  most  information),  for  the  determination  of  absolute 
duration  of  A.-C.  and  B.-C.  To  one  determined  to  get  along  with  but  one 
fork  I  would  recommend  C"  of  512  v.  s.,  but  with  this  alone  accurate  diag- 
nostic work  is  imj)ossible.  Other  tests  have  been  devised  to  aid  in  locating 
diseases  of  the  ear. 

Gelle's  Test  {PresHiom  CentripetaLs). — In  the  normal  ear,  if  a  vibrating 
tuning-fork  be  placed  on  the  vertex,  and  tiien  the  air  in  the  external  auditory 
canal  be  compressed,  the  sound  dies  away,  to  return  again  witii  removal  of 
the  compression.  This  is  believed  to  prove  mobility  of  the  chain  of  ossicles, 
but  particularly  of  the  foot-plate  of  the  stapes  in  its  niche,  and  Gelle's  test 
is  ]iositive,  +  ;  otherwise  it  is  negative,  —  ;  e.  in  rigidity  of  the  ossicular 
chain  (trouble  in  the  conducting  apparatus). 

Bing's  test  or  expet'iment  is  essentially  a  modification  of  Weber's  test. 
A  vibrating  tuning-fork  is  held  on  the  vertex  until  it  ceases  to  be  heard  ; 
then  either  external  auditory  canal  is  closed  with  the  finger,  and  the  fork  is 
again  hoard  for  an  interval  which  is  called  the  period  of  secondary  percep- 
tion. With  a  normal  conducting  apparatus  this  interval  of  secondary  per- 
ception is  well  marked  ;  hence  if  the  interval  is  shortened  a  lesion  of  the 
sound-conducting  apparatus  is  to  be  inferred.  If  the  interval  be  normal  and 
yet  deafness  is  present,  the  seat  of  the  trouble  must  be  iu  the  perceptive 
apparatus. 

Other  tests,  a  detailed  description  of  which  is  forbidden,  by  lack  of  space, 
are  those  of  Itelberg  and  Gradenigo  relative  to  the  "fatigability"  of  the 
perco])tive  ap])aratus  ;  that  of  "  binaural  synergy  "  of  Gelle  ;  the  "  interfer- 
ence otoscope "  of  Lucae ;  and  the  reaction  of  the  auditory  nerve  to  the- 
electric  current. 

III.  THE  PERIOTIO  REGION. 

Having  thus  finished  the  preliminary  history  and  the  functional  examina- 
tion, we  may  now  investigate  the  parts  surrounding  the  auricle,  making  use 
of  inspection  and  palpation  for  this  purpose.  The  supra-auricular  region  is- 
at  times  the  seat  of  subperiosteal  abscesses  in  adults  as  well  as  in  children.. 
The  preauricular  region  may  be  the  seat  of  mumps,  lymphadenitis,  parotitis,, 
or  pus-burrowing.  In  the  infra-auricular  region  lymphatic  inflammation 
with  redness  and  swelling  is  common  in  acute  inflammatory  affections  of  the 
external  ear.  A  hard,  cord-like,  tender  swelling  along  the  anterior  border  of 
the  sterno-mastoid  muscle  should  arouse  suspicion  of  sinus-disease  involving 
.  the  jugular.  A  more  diffuse,  hard  swelling  in  this  region  is  a  common 
accompaniment  of  the  Bezold  form  of  mastoid  abscess,  breaking  into  the- 
digastric  fossa.  The  postauricular  or  mastoid  region  should  always  receive 
careful  attention,  particularly  in  cases  attended  by  pain  or  suppuration. 
There  may  be  pain,  tenderness,  redness,  swelling,  fluctuation,  sinuses,  or 
cicatrices.  Pain,  with  or  without  other  evidence  of  underlying  trouble,  is 
one  of  the  most  important  symptoms  of  mastoid  inflammation.  The  point 
of  greateM  tenderness,  whether  on  or  behind  the  mastoid  process,  should  be 
noted,  remembering  that  tenderness  of  the  mastoid  itself  usually  means 
underlying  inflammation,  while  tenderness  behind  it,  particularly  if  at  the 
seat  of  the  mastoid  foramen,  may  mean  disease  of  the  lateral  sinus.  Sroell- 
ing  is  either  circumscribed  and  movable,  when  it  indicates  an  inflamed  gland, 
or  diffused,  as  in  subperiosteal  abs(^ess,  etc.  Fistula;  and  sinuses  must  be 
carefully  investigated.  When  congenital  they  usually  open  anteriorly,  and 
are  often  attended  by  other  malformations.  When  acquired  they  are  most 
often  postauricular,  and  may  lead  to  the  remains  of  a  superficial  (glandular) 
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abscess,  forward  to  the  external  auditory  canal,  to  the  periosteum,  to  the 
underlying  bone,  to  the  interior  of  the  petrous  bone,  to  the  groove  for  the 
lateral  sinus,  or  into  the  cranial  cavity.  The  presence  of  cicatrices  may 
throw  light  on  the  nature  of  previous  troubles. 


IV.  OTOSCOPY. 


Now  that  we  approach  the  examination  of  the  ear  itself,  it  should  be 
remembered  of  the  external  auditory  canal  that  it  is  somewhat  oval  in  sec- 
tion, about  1^  inches  in  length,  its  general  direction  inward,  forward,  and 
upward,  and  that  it  is  somewhat  angled  at  the  junction  of  the  cartilaginous 
with  the  bony  portion.  Hence  to  straighten  the  canal  for  purposes  of  exam- 
ination the  auricle  must  be  pulled  outward,  backward,  and  upward,  except 
in  infants  and  young  children,  in  whom,  owing  to  the  absence  or  shortness 
of  the  bony  portion,  it  should  be  pulled  downward  instead  of  upward  (see 
Plate  10).  The  relation  of  the  tympanic  membrane  to  the  inner  end  of  the 
canal  should  also  be  borne  in  mind,  the  plane  of  the  membrane  being  from 
above  and  behind  in  a  direction  downward,  for- 
ward, and  inward,  in  the  very  young  approaching 
more  nearly  the  horizontal  than  in  the  adult  (?  Ed.), 
so  that  the  posterior  superior  quadrant  is  neai'est  to 
the  outer  end  of  the  canal,  and  may  easily  be  in- 
jured, particularly  in  children,  by  the  careless  in- 
troduction of  a  small  speculum. 

Illumination. — To  examine  an  ear  it  is  neces- 
sary to  have  some  means  of  illuminating  it,  and,  since 
direct  illumination  is  for  various  reasons  unsat- 
isfactory, we  now  use  altogether  the  reflecting 
mirror,  preferably  so  fixed  with  a  band  as  to  be 
used  as  a  head-mirror,  which  may,  if  desired,  be 
used  as  a  hand-mirror.  It  should  be  provided 
with  a  double  ball-and-socket  joint  (Fig.  473)  ; 
may  vary  in  size  from  2"  to  4"  in  diameter; 
should  have  a  hole  in  the  center,  through  which 
the  examiner  may  view  the  ear ;  should  be  concave, 
and,  most  important  of  all  in  making  a  selection, 
should  have  a  focal  length  of  not  less  than  6  nor 
more  than  10  inches. 

Of  next  importance  to  the  mirror  is  the 
speculum.  This  may  be  made  of  metal  (German 
silver,  aluminum),  hard  rubber,  glass,  or  celluloid ; 
it  may  be  round  or  oval  in  section,  with  or  without  a  curve  between  the  large 
and  small  ends,  may  be  long  or  short,  and  made  up  in  sets  or  "  nests "  of 
three  or  four  different  sizes.  The  choice  of  material  may  depend  largely  upon 
personal  preference.  Each  kind  has  its 
advantages  and  disadvantages.  My  own 
preference  is  for  the  hard  rubber,  or,  still 

more,  for  the  pinkish  (flesh-colored)  eel-  ^^^K 
luloid,  which  I  have  now  used  for  two  ^^^^^1^ I 

years  with  great  satisfaction.  ws^iu^ 

Other  instruments  needed  for  the  fig.  474.-Angied  syringe-tip. 

routine  examination  of  the  car  are  such  as  are  used  for  the  removal  of  the 
trequently-found  obstructions  in  the  canal-cerumen,  hairs,  epithelial  flakes. 

43 


Fig.  473.— Forehead  mirror. 
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cotton,  etc.  These,  when  small  or  in  the  cartilaginons  portion  may  often 
be  pushed  aside  by  the  speculum,  but,  if  large  or  in  the  bony  canal,  must 
be  removed  by  other  means.  Should  the  canal  be  blocked  by  a  large  ceru- 
minous  or  epithelial  plug,  a  foreign  body,  or  with  pus,  it  is  best  cleansed  by 
the  use  of  a  syringe  and  warm  water.  The  most  satisfactory  form  of  syringe 
for  office  use  is  one  with  either  glass  or  metal  barrel,  of  two  to  four  ounces 
capacity,  and  having  an  angular  tip  of  small  diameter  (Fig.  474).  Other 
instruments  for  this  purj)ose  are  the  cotton-carrier,  the  probe,  the  blunt  hook, 
the  Gross  ear-scoop  and  hook,  and  some  form  of  ear-forceps.  An  ordinary 
steel  cotton-carrier  answers  the  purpose.  In  using  it  wraj)  a  small  pledget 
of  cotton  tightly,  leaving  about  ^  inch  of  the  cotton  beyond  the  end  of  the 
carrier  to  protect  the  canal-walls  from  injury.  With  this  much  loose  d(^bris 
can  be  easily  moi)ped  from  the  canal,  as  well  as  small  quantities  of  pus,  etc. 
As  a  rule,  entirely  too  large  a  })ledget  of  cotton  is  used  :  much  better  results 
can  be  obtained  from  a  few  small  pledgets  intelligently  used  in  a  well- 
illuminated  canal  than  from  an  unlimited  number  of  the  large  pledgets  that 
are  so  much  in  vogue.  The  })robe  and  blunt  hook,  as  combined  in  the  Hart- 
mann  instrument  (Fig.  475),  are  very  useful  in  clearing  out  a  canal  and 


Fig.  475.— Hartmann's  combined  probe  and  blunt  hook. 


investigating  the  condition  of  its  walls  as  well  as  of  the  tympanic  membrane. 
The  Gross  ear-scoop  and  hook,  found  in  many  of  the  minor  surgical  pocket- 
cases,  is  also  a  decided  aid  in  many  cases,  but  must  be  used  with  great 
caution  and  with  good  illumination  of  the  canal.    A  good  pair  of  ear-forceps 


Fig.  476.— Hartmann's  ear-forceps. 


is  a  necessity — their  number  and  forms  approach  legion  :  that  which  has 
served  me  most  u.sefully  is  the  Hartmann  dressing-forceps  (Fig.  476). 
It  may  not  be  out  of  place  to  make  one  more  general  remark  about  all 
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ear-instruments  wliich  permit  of  it — L  e.  they  should  be  bent  at  an  angle  of 
about  135°,  instead  of  being  straight,  because  this  shape  allows  of  easier  and 
more  skilful  use,  and  avoids  the  objection  which  holds  against  all  straight 
instruments — viz.  that  with  them  the  index  linger  must  of  necessity  intrude 
more  or  less  upon  the  line  of  vision. 

Source  of  I/ight. — In  ear-work  this  is  a  matter  of  importance.  Sun- 
light, daylight  from  a  northern  window,  the  reflection  from  white  clouds,  a 
white  wall  or  fence,  cannot  any  of  them,  be  used  at  all  times.  Hence  arti- 
ficial light,  which  may  be  had  constantly  and  of  uniform  intensity,  must  be 
our  standby.  The  oxyhydrogen  flame,  the  incandescent  electric  light,  gas- 
light plain  or  modified  by  the  Welsbach  burner,  the  kerosene  lamp,  the  old- 
fashioned  tallow-dip,  have  all  of  them  their  uses ;  but  for  routine  work  my 
preference  is  for  the  Welsbach  burner. 

Teclinic  of  ^Examination. — The  ear  to  be  examined  should  be  turned 
away  from  the  light  and  towai'd  the  examiner,  the  light  being  about  on  a  level 
with  the  patient's  ear.  The  examiner  should  always  use  the  same  eye,  thus 
training  it  to  do  the  best  possible  work,  and  should  with  the  chosen  eye 
always  make  the  observations  through  the  perforation  in  the  center  of  the 
head-mirror.  The  other  eye  should  always  be  kept  open,  both  to  avoid 
fatigue  and  to  locate  the  direction  of  the  reflected  light  and  to  aid  in  focus- 
sing it  more  quickly  upon  the  ear.  This  being  done,  the  auricle,  the  concha, 
and  so  much  as  possible  of  the  canal  should  be  carefully  observed  before  a 
speculum  is  introduced ;  otherwise  affections  of  these  parts  may  be  hidden 
by  the  speculum  and  entirely  overlooked.  Should  pieces  of  epithelium  or 
cerumen  be  in  the  way,  remove  them  carefully ;  should  the  canal-walls  be 
found  swollen,  as  from  furuncle,  introduction  of  the  speculum  may  be  too 
painful  and  have  to  be  postponed ;  in  such  a  case  the  evident  swelling, 
together  with  the  history,  perhaps  sufficing  for  a  diagnosis. 

Having  the  light  properly  focussed,  and  having  chosen  a  speculum  of 
appropriate  size,  it  is  introduced  as  follows :  Seize  the  upper  outer  part  of 
the  patient's  auricle,  if  the  right  one,  between  the  middle  and  ring  fingers, 
if  the  left  one,  between  the  index  and  middle  fingers,  of  the  left  hand,  and, 
supposing  the  case  to  be  an  adult,  pull  the  auricle  firmly  upward,  outAvard, 
and  a  little  backward  to  straighten  the  canal ;  then  with  the  right  hand 
introduce  the  speculum,  with  a  slight  rotary  motion,  inward  past  the  fre- 
quently existing  hairs,  etc.  in  the  outer  portion  of  the  canal,  and  grasp  it 
between  the  left  thumb  and  index  finger,  the  right  hand  being  thus  left 
free  for  other  manipulations.  Epithelial  flakes,  cerumen,  pus,  etc.  obstruct- 
ing the  view  must  be  removed  by  the  appropriate  instruments,  so  that  an 
unimpeded  view  of  the  tympanic  membrane  may  be  obtained.  An  occasional 
difficulty  is  an  unduly  prominent  antero-inferior  canal-wall,  but  practice  in 
changing  a  little  the  line  of  vision  and  the  position  of  the  specuhnn  will 
overcome  this.  In  exceptional  cases  the  presence  of  the  speculum  in  the  ear 
gives  rise  to  a  troublesome  ear-cough,  and  still  more  rarely  to  a  feeling  of 
faintness  or  positive  fainting,  or  even  to  epileptiform  attacks.  As  a  rule, 
however,  the  patient  becomes  rapidly  accustomed  io  the  presence  of  the 
speculum. 

Appearances  of  the  Canal.— The  epidermis  lining-the  normal  canal 
has  an  opaque  whitish  color.  Under  pathological  conditions  the  walls  may 
become  hyperemic,  may  be  the  seat  of  localized  or  diffuse  swellings,  or  may 
show  serous  or  purulent  excretions,  ulcerations,  or  fistuloe,  while  the  lumen  of 
the  canal  may  be  more  or  less  filled  with  serous,  mucous,  or  purulent  secre- 
tions, with  collections  of  (lerumen  or  thrown-ofF  epithelium,  with  foreign 
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bodies,  or  with  tumors  (exostoses,  polypi,  etc.)  which  arise  either  from  its 
walls  or  from  the  tynipanic  cavity. 

Appearances  of  the  Tympanic  Membrane.— The  normal  membrane 

is  somewiiat  oval  in  shape,  pearly  gray  in 
^  ^;  color,  and  translucent,  with  certain  promi- 

[11        !  nent  landmarks — the  short  process  of  the 

S     malleus,  antero-superiorly,  looking  much 
)^     like  a  small  pustule  (a.  Fig.  477),  with  the 
manubrium  or  handle  of  the  malleus  run- 
ning from  it  downward  and  backward  to 

 i  the  center  of  the  membrane,  the  umbo{i); 

 /f-  antero-inferiorly  from  this  is  the  triangle 

 /  of  light,  "cone  of  light,"  or  light-reflex 

{m),  due  in  shape  and  position  to  the  con- 

  cdvo-convex  face  of  the  membrane  and 

Fig.  477.-The  normal  drumhead.         its  general  obliquc  position  relative  to  the 

axis  of  the  canal,  whereby  the  rays  of 
light  from  the  observer's  mirror  strike  only  here  upon  a  surface  at  right 
angles  to  the  line  of  vision — the  rule  being  that  any  jwint  which  appears 
brightlii  illuminated  is  on  a  plane  at  right  angles  to  the  line  of  sight  The 
margins  of  the  membrane  are  set  in  the  bony  tympanic  ring,  which  encircles 
it  completely  except  at  its  upper  part,  where  there  is  a  notch,  the  notch 
of  Rivinus.  Filling  in  this  .space  above  the  short  process  is  the  flaccid 
membrane  or  ShrapnelVs  membrane,  separated  from  the  other  portion  of  the 
membrane,  the  tense  or  vibrating  membrane,  by  the  anterior  and  posterior 
folds  {e.g.),  whiter  than  the  rest  of  the  membrane  and  running  forward  and 
backward  from  just  above  the  short  process. 

Pathologically  the  tympanic  membrane  may  pre.sent — 
(«)  Changes  in  Color. — The  luster  may  be  lost,  M'ith  general  dulness  and 
indistinctness  of  the  landmarks,  from  soaking,  loosening,  or  thickening  of 
the  outer  layer  of  the  membrane  (drops,  syringing,  superficial  or  underlying- 
inflammation).  Opacity  results  from  thickening  of  any  or  all  the  layers, 
either  of  the  whole  membrane  or  of  circumscribed  yellow  or  M'hite  patches,^ 
single  or  multiple,  large  or  small,  due  to  fibrous  or  calcareous  degeneration, 
and  indicating,  as  a  rule,  severe  preceding  inflammation.  A  bright,  coppery 
appearance  is  due  to  a  congested  tympanic  mucosa.  A  dark,  hair-like  line, 
concave  upward  across  the  whole  membrane  or  across  either  anterior  or  pos- 
terior half,  or  both  (see  Fig.  467),  indicates  fluid  in  the  tympanic  cavity.  In 
hyperemia  the  individual  blood-vessels,  not  normally  seen,  become  visible 
along  the  malleus-handle  (see  Fig.  8,  Plate  11)  over  Shrapnell's  mem- 
brane, or  radiating  in  a  thick  network  over  the  rest  of  the  membrane,  which, 
in  the  higher  grades  of  inflammation,  becomes  pink  or  even  bright  red,  all 
the  landmarks  being  lost. 

(6)  Changes  in  Surface. — The  normally  smooth  surface  of  the  mem- 
brane may  become  irregular  through  the  projection  of  ecchymoses,  vesicles, 
interstitial  abscesses,  granulations,  polypi,  or  through  the  wrinkling  due  to 
large  cicatrices,  or  to  atrophy,  or  to  loosening  of  the  superficial  epithelial 
layer,  from  disturbance  of  its  nutrition,  seen  occasionally  in  acute  under- 
lying inflammation. 

(c)  Changes  in  Position. — The  membrane  may  be  retracted  or  bulged, 
either  in  part  or  in  its  entirety.  Retraction,  as  a  whole,  is  usually  due  to  in- 
suflicient  ventilation  of  the  tympanic  cavity,  and  is  recognized  by  the  follow- 
ing changes  in  appearance:  the  anterior  half  i.-^  thrown  into  deeper  shadow; 


LOSS  OF  SUBSTANCE. 


677 


the  short  process  is  unduly  prominent,  as  are  the  anterior  and,  to  a  greater 
extent,  the  posterior  folds ;  the  nuiUcus-hundle  is  fore-shortened,  the  light- 
retlex  lessened  in  size  and  brilliancy  or  absent,  and  at  times  the  tympanic 
cavity's  inner  wall  and  other  structures  become  unduly  visible — viz.  the 
promontory  posteriorly,  the  round-window  niche  postero-ini'eriorly,  and  pos- 
tero-superiorly  the  descending  process  of  the  incus,  the  head  and  posterior 
crus  of  the  stapes,  the  tendon  of  the  stapedius  muscle,  and,  finally,  the  chorda 
tympani  nerve  crossing  the  tympanic  cavity  just  below  the  posterior  fold. 
Circumsci-ibed  retraction  is  due  to  the  indrawing  either  of  atrophic  areas,  which 
usually  have  ill-defined  margins,  or,  much  more  frequently,  of  thin  cicatrices, 
which  may  be  large  or  small,  single  or  multiple,  adherent  or  non-adherent, 
with  margins,  however,  as  a  rule,  definite  and  cleanly  cut.  These  localized 
depressions  appear  thinner,  more  translucent,  and,  when  not  adherent,  more 
movable  than  the  surrounding  membrane,  and  tJiey  not  infrequently  present 
at  their  deeper  portions  a  larger  or  smaller  light  reflex.  Bulging  of  the 
membrane,  either  localized  or  general,  is  usually  caused  by  fluid  in  the 
tympanic  cavity. 

(d)  Loss  of  Substance. — Perforations  vary  in  size  from  a  pinhole  to 
absence  of  almost  the  whole  membrane.  They  may  occur  in  any  part  of 
either  the  vibrating  or  the  flaccid  membrane,  or  be  present  in  both  simultane- 
ously. They  present  as  circular,  elliptical,  oval,  kidney-  or  heart-shaped  open- 
ings, through  which  the  tympanic  raucous  membrane  becomes  visible.  Two, 
three,  or  four  perforations  of  the  same  membrane  are  occasionally  seen,  and 
among  the  great  rarities  may  be  mentioned  the  sieve-like  perforations  which 
at  times  accompany  tubercular  or  diphtheritic  otitis  media.  It  should  be 
noted  whether  the  margins  of  the  perforation  are  red  and  raw,  as  in  recent 
active  perforations,  or  white  and  cicatricial,  as  in  permanent  openings.  In 
examining  for  suspected  perforation  it  is  of  the  greatest  importance  that  the 
whole  surface  of  the  membrane  should  be  swept  over  with  the  eye,  pai'ticu- 
larly  near  the  margins ;  and  on  no  account  should  Shrapnell's  membrane  be 
overlooked,  that  part  from  which  we  obtain  evidence  of  the  most  serious  of 
middle-ear  troubles  (see  Plate  11). 

The  diagnosis  of  perforations  is,  as  a  rule,  easy,  but  is  at  times  difficult, 
particularly  so  of  the  very  small  and  the  very  large  ones — in  the  former 
because  the  size  permits  the  edges  to  completely  overlie  one  another,  making 
a  diagnosis  by  unaided  inspection  at  times  impossible ;  in  the  lattei',  in  which 
— e.  g.  the  whole  vibrating  membrane,  including  the  malleus-handle  and 
short  process,  have  been  destroyed  by  the  suppurative  pi'ocess,  because  we 
have  not  the  edges  of  the  p.ei'foration  sufficiently  in  evidence  to  aid  the  eye  to 
establish  the  two  planes — that  for  the  perforation  margins  and  that  for  the 
inner  tympanic-cavity  wall.  In  the  difficult  cases  the  following  aids  to  diag- 
nosis may  be  mentioned  : — 1.  A  perforation  whistle  can  usually  be  obtained 
by  forcing  air,  by  some  of  the  methods  to  be  described,  from  the  nose,  through 
the  Eustachian  tube,  out  through  the  perforated  membrane.  2.  If  before 
using  the  air-douche  in  a  given  case  the  external  canal  is  thoroughly  dried, 
and  after  using  it  fluid  is  found,  its  presence  is  almost  certain  proof  of  a 
perforation.  3.  Another  proof  is  furnished  by  the  passage  of  fluid  into  the 
naso-pharynx  when  syringing  an  ear.  4.  A  perforation  is  indicated  by  the 
presence  of  mucus  in  the  water  with  which  an  ear ,  has  been  syringed.  5.  A 
pulsating  light-reflex  seen  in  the  depth  of  a  canak  means  with  the  greatest 
probability  a  jicrforated  meml)ranc. 

To  distinguish  perforations  from  cicatrices  and  atrophic  spots,  in  addi- 
tion to  the  above  guides,  there  are  two  instruments  which,  as  aids  to 
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diagnods,  should  be  the  constant  companions  of  tlie  aurist.  The  first  of 
these  is  the  bent  probe  and  blunt  hook  (see  Fig.  475),  whose  use  is  to  deter- 
mine the  point  of  insertion,  consistence  and  mobility  of  tumors  or  inflamma- 
tory new  growths  (polypi,  exostoses,  furuncles),  to  determine  the  presence  of 
fistulous  openings  or  of  bone-caries,  as  well  as  by  actual  touch  to  investigate 
the  surface  of  the  membrane  (perforations,  etc.).  The  other  instrument  is 
Siegle^s  pneumatic  speculum,  or  suction  specnhim  (Fig.  478). 


Fig.  478.— Siegle's  speculum,  the  small  end  made  to  fit  air-tight  into  the  canal,  and  the  large  end 
cloBed  by  a  glass  set  in  at  an  angle  and  fitted  with  means  to  condense  and  rarefy  the  air  in  the  auditory 
canal. 

To  the  examiner  illuminating  the  canal  through  the  air-tight  speculum 
will  thus  be  disclosed  whether  the  mobility  of  the  malleus  is  impaired  or 
whether  the  membrane  is  relaxed ;  sunken  cicatricial  pouches  can  be  distin- 
guished from  open  perforations,  adhesions  of  the  membrane  or  of  depressed 
cicatrices,  or  of  the  malleu.s-handle  to  the  inner  wall  of  the  tympanic  cavity 
can  be  made  out ;  and  not  infrequently  collections  of  pus  in  the  attic  or 
antrum  can  be  detected  and  emptied  by  this  apparatus. 

V.  EXAMINATION  OF  NOSE,  NASO  PHARYNX,  AND  PHARYNX. 

Since  so  many  of  the  middle-ear  diseases  have  their  origin  in  the 
approaches  to  the  Eustachian  tube,  the  examination  of  the  nose,  naso- 
pharynx, and  pharynx  may  well  be  made  preliminary  to  an  investigation  of 
the  middle  ear.  For  the  details  of  such  examination  the  reader  is  referred 
to  the  appropriate  chapters,  special  attention  being  given  to  the  following 
points  :  1.  In  the  examination  of  the  fauces,  to  the  activity  of  the  palatal  mus- 
cles during  phonation,  these  being  also  tubal  muscles ;  2.  To  the  appearance  of 
the  naso-pharynx,  and  especially  of  the  mouths  of  the  Eustachian  tubes,  by 
posterior  rhinoscopy ;  3.  To  the  patency  of  each  nostril  in  relation  to  respira- 
tion, ventilation,  and  Eustachian  catheterization. 

VI.  EXAMINATION  OF  THE  MIDDLE  EAR. 

As  preliminary  to,  and  really  a  part  of,  investigation  of  the  middle  ear 
mu.st  first  be  considered  the  different  means  of  determining  the  patency  of 
the  Eustachian  tube.  For  the  accomplishment  of  this,  three  methods  may  be 
used  : 

1.  As  giving  a  valuable  preliminary  idea  of  the  condition  of  the  tubes 
may  be  tried  Politzer's  experiment  of  holding  a  vibrating  tuning-fork  in 
front  of  the  patient's  open  nostrils,  when,  during  the  act  of  swallowing,  if 
the  tubes  are  patulous,  the  vibrations  are  more  distinctly  heard  by  the  patient. 
The  rationale  is  of  course  plain  :  the  act  of  swallowing  opens  the  tubes  when 
they  are  normally  patulous,  and  the  sound  passes  through  them  into  the  tym- 
panic cavity.    Negatively,  if  under  these  conditions  the  patient  hears  the 
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vibrations  on  one  side  only  or  fiiils  to  hear  them  on  either  side,  it  is  evidence 
in  the  former  case  of  tubal  obstruction  on  the  side  on  which  the  fork  was  not 
heard ;  in  the  latter  case  tubal  obstruction  on  both  sides  is  to  be  suspected. 

2.  Inflation  of  the  Ear,  with  Auscultation. — Several  methods  of 
inflation  are  in  vogue,  with  all  of  which  auscultation  may  be  carried  out, 
with  by  far  the  most  success,  however,  in  the  first  method  to  be  described 
— viz. : 

A.  Inflation  by  means  of  the  Eustachian  Catheter. — The  instruments 
necessary  for  this  are — (a)  Eustachian  catheter,  made  of  metal  or  hard  rubber 
(to  the  latter  I  give  the  preference),  6|  to  6  inches  long,  and  made  in  three 
sizes ;  its  last  inch,  the  tip  or  beak,  is  gently  curved  till  the  point  makes 
with  the  shank  an  angle  of  140°  to  150°  ;  the  large  end  is  funnel-shaped  to 
fit  a  corresponding  tip  on  the  air-bag,  bottle,  etc.,  and  has  on  it  a  ring  point- 
ing in  the  same  direction  as  the  tip  of  the  catheter.  (6)  An  air-bag,  single 
or  double,  (c)  The  auscultation-tube,  which  has  been  miscalled  an  "  oto- 
scope," consisting  of  a  piece  of  light  rubber  tubing  24  to  30  inches  long,  having 
at  the  ends  olive-shaped  pieces — one  white,  the  other  black,  so  that  they  may 
be  distinguished  from  one  another,  and  the  same  one  always  used  by  the  ex- 
aminer. With  this  the  sounds  caused  by  the  passage  of  air  through  the 
Eustachian  tube  into  the  tympanic  cavity  are  observed.  Before  describing 
the  introduction  of  the  catheter  the  following  general  remarks  may  be  in 
place :  Catheterization  should  be  performed  with  both  patient  and  physician 
in  the  sitting  position  ;  the  patient's  head  should  be  in  such  position  that  the 
floor  of  the  nose  will  be  as  nearly  as  possible  horizontal.  While  a  head-rest  is 
useful,  it  is  by  no  means  necessary  ;  secretion  should  be,  as  far  as  possible, 
removed  (by  blowing,  etc.)  from  the  nose  and  naso-pharynx  ;  a  dash  of 
cocain  may  without  disadvantage  be  applied  to  the  nostrils.  The  patient 
should  keep  the  eyes  open,  should  on  no  account  hold  the  breath,  but  should 
breathe  through  the  nose  ;  it  is  well  to  occupy  the  patient's  hands  by  giving 
them  the  air-bag  to  hold  ;  then  with  the  diagnostic  tube  in  place,  dip  the 
already  disinfected  catheter  into  water  or  oil,  blow  through  it  to  empty  it  and 
to  see  that  the  lumen  is  clear,  and  proceed  to  introduce  the  catheter. 

With  the  fingers  of  the  left  hand  resting  on  the  patient's  forehead  and 
nose,  wiiere  they  should  remain  until  the  end  of  the  procedure,  the  tip  of  the 
nose  being  moderately  elevated  by  the  left  thumb,  the  catheter  is  held  like  a 
pen  between  the  thumb  and  first  two  fingers  of  the  right  hand,  and  is  entered, 
in  almost  a  vertical  position,  into  the  nostril  until  the  beak  passes  over  the 
initial  eminence  on  the  floor  of  the  nose.  It  is  then  rapidly  brought  to  a 
horizontal  {)osition,  and  passed  gently  backward  until  the  beak  is  felt  to 
touch  the  posterior  pharyngeal  wall ;  if  the  catheter  is  brought  too  slowly  to 
the  horizontal  position,  the  tip,  instead  of  passing  along  the  floor  of  the  nose, 
may  easily  enter  the  middle  meatus.  Another  important  consideration  is  to 
hold  the  catheter  as  lightly  as  possible,  not  firmly  grasped,  when,  with  almost 
inappreciable  force  from  behind,  it  will  in  the  majority  of  cases  find  its  own 
way  through  the  nostril.  Up  to  this  point — viz.  finding  the  posterior  ])ha- 
ryngeal  wall  with  the  beak  of  the  catheter — the  two  methods  to  be  described 
of  finding  the  mouth  of  the  tube  are  identical.  By  the  first  and  cei'tainly 
the  easier  method  the  beak,  as  indicated  by  the  ring  at  the  outer  end  of  the 
catheter,  is  turned  toward  the  side  to  be  catheterized  into  the  fossa  of  Rosen- 
muUer ;  it  is  then  drawn  gently  outward  for  from  ^  to  f  of  an  inch,  when 
the  impression  is  given,  and  after  a  little  practice  readily  recognized,  of  the 
beak  turning  downward  as  it  passes  the  prominent  posterior  lip  of  the  tube- 
mouth,  followed,  as  it  enters  this,  by" a  distinct  feeling  of  turning  upward 
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again.  It  should  now,  the  ring  |)ointing  toward  the  outer  angle  of  the  eye, 
be  firmly  gras[)ed  between  the  thumb  and  index  finger  of  the  left  hand,  the 
other  fingers  remaining  in  position  on  the  patient's  nose;  the  operator's  hand, 
the  catluiter  and  the  patient's  head  becoming  thus,  as  it  were,  one  bodv,  so 
that  movements  of  the  latter  do  not  displace  the  catheter.  By  the  second 
method,  instead  of  turning  the  beak  of  the  catheter  toward  the  side  to  be 


Fig.  479.— Introduction  of  catheter,  first  method.  Fig.  480.— Second  method. 


catheterized,  it  is  turned  toward  the  opposite  side,  drawn  forwai'd  until  the 
beak  is  felt  to  imj^inge  against  the  posterior  edge  of  the  na.sal  septum,  and  is 
then  rotated  downward  through  an  arc  of  200°,  when  it  will,  as  a  great 
general  rule,  enter  the  mouth  of  the  tube,  and  is  to  be  gra.sped  as  before. 
Air  is  now  blown  through  the  catheter  and  Eustachian  tube  into  the  tym- 
panic cavity,  and  the  important  information  gained  from  the  auscultation- 
tube  is  to  be  noted. 

Auscultatory  Sounds. — These  are  produced  either  at  the  pharyngeal 
end  of  the  Eustachian  tube,  in  the  tube  itself,  or  in  the  tympanic  cavity. 
With  the  parts  in  a  normal  condition  there  is  heard  with  each  compression  of 
the  air-bag  a  soft,  dry,  blowing  sound,  together  with  a  slight  thud  or  impact 
sound  of  the  current  of  air  against  the  tympanic  nuunbranc.  Pathological 
conditions  in  the  tympanic  cavity,  in  the  tube,  or  in  the  naso-pharynx  change 
the  character  of  the  sounds  heard  in  a  more  or  less  characteristic  way — e.g. 
the  crackling  rales  of  fluid  in  the  tymjianic  cavity,  the  whistle  with  a  per- 
forated membrane,  the  high-pitched  rather  distant  sounds  due  to  a  narrowed 
Eustachian  tube,  the  coarse  distant  rasping  due  to  mucus  in  the  pharyngeal 
end  of  the  tubes.  These  sounds  are  worthy  of  careful  study,  practice 
enabling  f>ne  to  localize  their  source  and  to  gain  important  knowledge  of 
the  conditions  present. 

Obstacles  to  Catheterization. — These  are  met  with  in  the  nose  in 
the  form  of  deflections,  ridges,  and  spurs  of  the  nasal  septum ;  and  in  the 
naso-pharynx  in  the  form  of  variations  in  the  location  and  prominence  of 
the  pharyngeal  extremity  of  the  Eustachian  tube  in  difl^ercnt  cases;  and  on 
the  two  sides  of  the  same  case  in  the  varying  width  of  the  naso-pharynx,  and 
from  muscular  contraction  due  to  the  presence  of  the  catheter  in  the  naso- 
pharynx. Skill  and  patience  will  usually  succeed  in  getting  the  catheter 
past  the  nasal  obstructions ;  if  not,  a  catlieter  with  a  larger  curve  to  the 
tip  may  be  passed  through  the  other  nostril.  Delicate  luanipulation  with 
differently  curved  catheters  or  with  the  same  catheter  differently  moulded,  at 
the  same  tiiue  insisting  that  the  patient  breathe  through  the  nose,  will  over- 
come the  obstacles  met  with  in  the  naso-pharynx.  Timidity  of  a  patient 
when  catheterized  for  the  first  time,  and  the  discomfort  to  all  patients  in 
whom  difficulties  are  encountered,  may  be  greatly  lessened  or  entirely  avoided 
by  the  use  of  a  small  quantity  of  cocain  solution. 
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Dangers  of  Catheterization. — Emphyscniii,  even  fatal  in  its  conse- 
quences, has  resulted  from  the  use  of  the  Eustachian  catheter  with  highly 
condensed  air;  but  with  the  hand  apparatus,  some  form  of  wliich  is  at  present 
almost  universally  used,  even  slight  emphysema  should  never  result.  The 
experience  of  one  of  my  colleagues  leads  me  to  utter  a  word  of  warning 
against  the  careless  use  of  the  catheter  in  elderly  persons  with  fragile  blood- 
vessels and  an  apoplectic  tendency.  A  rare  but  not  dangerous  result  of 
catheterization  is  severe  dizziness  or  even  momentary  unconsciousness,  due  to 
sudden  disturbance  of  labyrinthine  pressure.  It  may  be  avoided  by  begin- 
ning the  inflation  very  gently,  when,  if  no  unpleasant  symptoms  follow,  the 
strength  of  the  air-current  mav  be  increased.  Another  occasional  result, 
never  in  my  experience  attended  with  serious  consequences,  is  rupture 
of  the  tympanic  membrane,  although  this  accident  is  more  frequent  with 
Politzer's  method  of  inflation. 

Substitutes  for  Catheterization. — The  other  methods  of  inflation  in 
common  use  are  those  known  as  Valsalva's  and  Politzer's. 

B.  The  Valsalva  method  consists  of  an  attempt  to  blow  the  nose  with 
the  mouth  tightly  shut  and  the  nose  closed  Avith  the  finger  and  thumb,  when, 
if  one  or  both  of  the  Eustachian  tubes  are  normally  patulous,  the  air  will  enter 
one  or  both  of  the  tympanic  cavities.  This  method  has  a  certain  diagnostic 
value,  because  it  permits  the  examiner  to  watch  the  tympanic  membrane 
during  the  act  of  inflation  and  to  note  the  effect  of  the  increased  intratym- 
panic  pressure. 

C.  Politzer's  method  requires  an  air-bag,  the  Politzer  bag  (8  oz.  capacity), 
and  a  nose-piece,  preferably  a  conical  hard-rubber  one  large  enough  to  oc- 
clude one  nostril,  which  is  best  connected  Avith  the  air-bag  by  means  of  from 
8  to  12  inches  of  rubber  tubing.  The  idea  of  the  original  Politzer  method 
and  of  its  many  modifications  is  to  blow  air  into  one  nostril,  the  other 
being  occluded,  at  the  moment  when  the  soft  palate  and  uvula  are  by 
some  maneuver  forced  back  against  the  posterior  pharyngeal  wall,  shutting 
off  the  naso-pharynx  from  the  throat  below  it.  Politzer  accomplished  this 
by  having  the  patient  take  a  small  mouthful  of  w^ater  and  swallow  it  at  a 
given  signal  (nodding  the  head,  the  word  "  now,"  or  counting  up  to  three) ; 
simultaneously,  one  nostril  being  closed  by  the  nose-piece  of  the  Politzer 
bag,  the  other  by  pressure  of  the  operator's  fingers,  the  air-bag  is  compressed, 
when  the  air,  being  shut  off  from  going  elsewhere,  passes  through  the  Eu- 
stachian tubes  and  penetrates  the  tympanic  cavities.  Another  plan,  which 
almost  always  succeeds,  and  which  I  greatly  prefer  because  of  its  freedom 
from  discomfort  to  the  patient,  is  to  have  the  patient  close  the  lips  and  puff 
the  cheeks  out  forcibly,  or  he  may  be  directed  to  utter  in  rapid  succession  the 
syllables  "  hick,"  "  hack,"  "  hock."  The  crying  of  very  young  children 
usually  accomplishes  the  same  purpose.  Auscultation  in  the  Valsalva  and 
Politzer  methods  does  not  give  very  much  information  as  to  the  condition  of 
the  middle  ear,  excepting  only  if  there  is  a  perforation  of  the  tymjianic 
membrane,  when  the  perforation-whistle  becomes  very  evident,  often  with- 
out, as  well  as  with,  the  auscultation-tube. 

Comparative  Value  of  Catheterization  and  Polit^eri^^ation. — 
Inflation  with  the  catheter  has,  as  a  diagnostic  measure,  tlie  following  advan- 
tages over  Politzerization  :  It  enables  the  surgeon  to  measure  the  force  needed 
to  propel  air  into  the  tympanum  ;  he  can,  by  repeating  the  inflation,  study 
the  auscultation-sounds  and  make  therefrom  valuable  deductions  ;  it  de]iends 
for  success  upon  the  skill  of  tlie  surgeon,  and  not  u])()n  the  jiatient's  attempts 
to  close  the  naso-pharynx.    Catheterization  of  children  under  twelve  years 
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of  age  is  difficult,  however,  and  in  them,  fortunately,  the  Eustachian  tubes 
being  relatively  shorter  and  of  larger  caliber,  more  informntion  can  be 
gained  from  the  auscultatory  sounds  with  Politzerization  than  in  the  adult. 
Hence  Politzer's  method  as  a  means  of  diagnosis  should  be  limited  to  chil- 
dren, and  of  course  to  those  few  adults  in  whom,  owing  to  nasal  obstruction, 
catheterization  caiuiot  be  carried  out.  The  diagnostic  value  of  inflation  lies 
in  the  comparison  of  the  patency  of  the  Eustachian  tube  and  the  efllect  pro- 
duced, and  has  been  so  well  summarized  by  Grant  that  I  quote  from  him  : 
"  Patency  much  diminished  and  improvement  on  inflation  very  considerable 
would  indicate  a  narrowing  (catarrhal)  of  the  Eustachian  tube  without  sig- 
nificant tympanic  disease.  Patency  much  diminished  and  improvement  on 
inflation  very  moderate  would  indicate  simultaneous  affection  of  the  tube  and 
tympanum,  in  the  more  favorable  exudative  form  of  chronic  catarrh  of  the 
middle  ear.  Patency  normal  and  improvement  on  inflation  little  or  none  would 
indicate  a  primary  afTection  of  the  tympanum,  as  in  the  obstinate  dry  or 
sclerotic  form  of  chronic  catarrh.  Patency  normal  and  hearing  made  worse 
by  inflation  would  indicate  a  healthy  middle  ear  and  pure  nerve-deafness. 
Immense  improvement  on  inflation,  followed  by  speedy  or  almost  immediate 
return  to  the  previous  der/ree  of  dulness  of  hearing,  is  characteristic  of  relax- 
ation of  the  membrane." 

3.  The  Eustachian  Bougie. — The  third  method  of  investigating 
the  patency  of  tlie  Eustaciiian  tube  is  that  by  means  of  the  Eustachian 
bougie.  If  an  obstruction  exists,  the  procedures  already  outlined  will 
have  demonstrated  the  fact,  the  diagnostic  use  of  the  bougie  consisting 
in  locating  the  seat  and  degree  of  such  stenosis.  My  preference  is  for 
the  flexible,  probe-pointed  celluloid  bougies,  which  come  in  four  sizes. 
The  smaller  sizes  should  always  be  tried  first.  Before  introduction  two 
marks  should  always  be  made,  with  ink  or  otherwise,  on  the  end  of  the 
bougie  toward  the  operator,  one  indicating  when  it  is  leaving  the  catheter 
to  enter  the  tube,  the  other,  \\  inches  farther  back,  indicating  the  point 
beyond  which  the  bougie  should  not  be  introduced.  The  catheter  hav- 
ing been  fixed  in  the  mouth  of  the  tube,  the  bougie  is  passed  rapidly  down 
to  the  first  mark,  then  very  gently  pushed  farther,  when,  if  it  is  entering  the 
tube,  the  sensation  conveyed  to  tiie  finger  becomes,  after  a  little  practice,  easily 
recognizable,  the  patient  having  at  the  same  time  a  sensation  of  sticking 
directly  in  the  ear.  If  an  obstruction  is  met  requiring  considerable  force  to 
overcome,  the  bougie  must  be  withdrawn  and  a  smaller  one  substituted. 
Stenoses  are  most  frequent  in  the  first  inch  (the  cartilaginous  portion),  there 
being  always  moderate  narrowing  at  the  isthmus  of  the  tube.  Having  thus 
located  the  stricture,  and  at  the  first  attempt,  or  after  repetitions  gotten  the 
bougie  past  it,  air  will  be  found  to  enter  the  tympanic  cavity  after  its  with- 
drawal much  more  freely  than  before.  One  precaution  never  to  be  forgotten 
is  to  examine  the  bougie  carefully  after  withdrawing  it,  and,  if  the  slightest 
trace  of  blood  is  found,  not  to  inflate,  thus  avoiding  the  danger  of  emphysema. 
Another  general  precaution  as  to  passing  the  bougie  is  that  the  whole  opera- 
tion must  be  performed  with  the  utmost  patience,  gentleness,  and  caution,  the 
patience  extending,  if  necessary,  to  four  or  five  sittings  before  the  stricture 
is  finally  overcome. 
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THE  GENERAL  THERAPEUTICS  OF  EAR  AFFEC- 
TIONS. 


By  clarence  J.  BLAKE,  M.  D., 

OF  BOSTON,  MASS. 


The  therapeusis  of  disease  in  tlie  ear,  while  conforming  to  that  of  sur- 
gical and  medical  practice  in  general,  still  presents  certain  points  of  differ- 
ence which  may  be  briefly  noticed  for  practical  |)urposes  of  reference. 

In  local  medication  departures  from  the  general  rules  are  necessitated  by 
the  peculiar  structure  of  the  external  and  middle  ear,  the  comparative  inac- 
cessibility of  the  latter,  its  intimate  relation  to  other  important  structures 
and  cavities,  and  the  necessity  of  choice  made  important  by  these  conditions ; 
while  in  general  medication  the  internal  administration  of  drugs,  the  selec- 
tion and  method  of  administration,  have  to  be  considered,  not  only  in  regard 
to  the  general  therapeutic  effect  in  which  the  ear  may  participate,  but  also 
with  reference  to  the  special  effects  which  may  be  induced  in  the  organ  of 
hearing  itself.  In  the  local  ajjplication  for  the  treatment  of  eczema,  for 
instance,  while  the  rules  to  be  observed  are  those  which  deal  with  the  treat- 
ment of  eczema  in  other  parts  of  the  body,  attention  must  be  paid  to  the 
fact  that  the  external  auditory  canal  is  not  only  a  passage  which  may  be 
easily  obstructed  by  the  detritus  of  the  skin  mixed  with  a  hard  ointment, 
but  that  the  lining  of  the  canal  itself  is  a  skin  which  changes  its  character- 
istics from  a  thick  hairy,  glandular  structure  to  a  thin  pavement  epithelium 
within  a  shorter  space  than  does  the  skin  in  any  other  part  of  the  body. 
An  example  of  general  medication  may  be  taken  in  that  administration 
of  pilocarpin  which  seeks  to  produce  an  effect  in  the  limited  area  of  the 
labyrinth  at  the  expense  of  a  very  general  constitutional  disturbance. 

Following  the  usual  course  of  arrangement  in  treatises  on  diseases  of  the 
ear,  and  proceeding  from  without  inward,  the  diseases  of  the  external  ear 
for  which  other  than  sui'gical  treatment  is  demanded  are  anomalies  of  secre- 
tion, inflammations  of  the  external  ear  and  of  the  external  auditory  canal, 
eczema,  herpes,  lupus,  and  syphilitic  inflammations. 

The  anomalies  of  secretion  include,  usually,  the  evidence  of  mechan- 
ical disturbance  in  the  accumulation  of  the  secreted  mass,  and  a  simple  ceru- 
minous  plug  mixed  with  particles  of  desquamated  epithelium  may  sometimes 
require  more  than  the  use  of  warm  water,  which  is  usually  its  sufficient 
solvent,  to  effect  its  entire  removal.  Under  these  conditions  the  addition  of 
sodium  bicarbonate  to  the  water  used  in  syringing,  or  the  previous  instilla- 
tion of  some  weak  alkaline  solution,  properly  warmed,  or  of  a  solution  of 
potassium  iodid  in  a  mixture  of  equal  parts  of  glycerin  and  water,  M'ill  serve 
to  facilitate  the  removal  of  the  accumulation.  In  the  cases  of  dense  accumu- 
lations of  epidermis  where  the  ceruminous  secretion  serves  only  as  a  mask  on 
the  outer  surface  of  the  deeper-seated  and  more  serious  obstruction,  or  forms 
an  unimportant  element  in  the  epithelial  plug,  it  may  be  necessary,  especially 
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if  the  plug  has  been  so  long  rcituined  as  to  have  become  at  all  lardaceous,  by 
the  use  of  such  stronger  alkalies,  as  solution  of  caustic  potash,  carried  on  a 
cotton-tipped  probe  into  the  center  of  the  mass,  for  the  purpose  of  forming 
with  the  fatty  acids  resulting  from  the  lardaceous  degeneration  of  the  epithe- 
lium, a  soap  which  can  be  easily  washed  away,  to  favor  the  breaking  up  of 
the  epithelial  mass  and  its  removal  piecemeal  by  syringing  or  the  forceps. 
In  all  cases  of  the  use  of  the  caustic  potash  in  this  manner  the  skin  of  the 
external  canal  should  be  moistened  with  weak  acetic  acid  to  neutralize  the 
effect  of  any  excess  of  caustic  potash  which  would  otherwise  irritate  the  skin. 

In  the  fluctuating  hyperemias  of  the  auricle,  which  are  often  a 
great  source  of  discomfort  in  neurotic  subjects,  there  is  demanded  not  only  the 
local  application  of  cold  and  mild  astringent  solutions,  but  also  an  attention 
to  the  general  health  which  comes  more  distinctly  within  the  domain  of  the 
general  practitioner;  Avhile  for  the  chronic  hyperemia  the  application  of 
astringent  solutions  and  of  cooling  ointments  may  be  further  accompanied 
by  galvanization  of  the  sympathetic. 

As  primary  erysipelas  of  the  auricle  is  very  rare,  and  as  the  implica- 
tion of  the  skin  of  the  auricle  occurs  usually  in  the  course  of  an  attack  of 
erysipelas  originating  elsewhere,  the  general  treatment  is  that  indicated  by 
the  demand  for  antipyretics  and  antiphlogistics ;  and  the  local  treatment  may 
be  limited  to  the  application  of  cooling  solutions,  antiseptic  or  astringent,  as, 
for  instance,  of  oleates  and  powders,  oxid  of  zinc,  and  starch — exception 
being  taken  to  such  as  discolor  the  skin,  and  thereby  interfere  with  local 
observation  of  the  progress  of  the  case. 

In  the  treatment  of  eczema  the  different  manifestations  of  this  skin- 
disease  must  be  considered,  and  these  vary  not  only  with  the  stage  of  the 
disease,  but  in  the  external  auditory  canal  with  the  portion  of  the  skin  impli- 
cated. At  the  outer  end  of  the  canal,  for  instance,  where  the  skin  is  thick 
and  studded  with  cerumen  and  oil-glands,  a  very  considerable  edema  some- 
times marks  that  stage  of  the  affection  in  which  the  skin  of  the  inner  por- 
tion may  be  bathed  in  a  serous  exudation  or  firmly  encased  in  dried  serum 
crusts.  In  the  moist  sta^e  the  surface  should  be  carefully  dried  and 
powdered,  either  with  simple  rice-powder  or  rice-powder  mixed  with  equal 
parts  of  poAvdered  calomel ;  and  in  the  cases  of  intertrigo  in  children,  in  addi- 
tion a  light  gauze  compress  may  be  placed  behind  the  auricle,  in  order  to 
support  it  and  prevent  the  apposition  of  the  denuded  surfaces  of  the  posterior 
portion  of  the  concha  and  mastoid  region.  Where  crusts  have  formed  as  a 
result  of  the  drying  of  the  serum  mingled  with  the  desquamated  epidermis, 
they  should  be  removed  only  with  care,  and  may  require  softening  to  effect 
this,  which  may  be  done  with  vaselin  applied  by  means  of  the  cotton-tipped 
probe  or  a  camePs-hair  brush.  After  removal  of  the  crusts  the  exposed  parts 
should  be  smeared  with  a  diachylon  ointment  or  with  some  astringent  oint- 
ment having  vaselin  for  its  base,  the  auricle  being  protected  at  night  by  com- 
presses soaked  in  ointment,  and  the  extei'nal  auditory  canal  carefully  anointed 
in  a  similar  manner  by  means  of  a  cotton-tipped  ]irobe.  In  cases  of  obsti- 
nate exudation  at  the  inner  end  of  the  canal  pencilling  with  weak  solutions 
of  nitrate  of  silver  are  of  service,  and  this  application  is  also  especially 
useful  in  the  squamous  stage.  Internal  treatment,  except  in  so  far  as  direc- 
tions as  to  general  hygiene  and  diet  are  concerned,  is  rarely  demanded, 
except  in  children,  in  whom  the  administration  of  tonics,  especially  iron, 
the  iodids,  and  arsenic  are  sometimes  indicated. 

Herpes,  which  is  an  exceedingly  rare  disease  and  which  requires  very  little 
local  attention,  is  accompanied  by  very  severe  pain,  which  may  be  sometimes 
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relieved  by  local  application  of  solutions  of  cocain,  or,  in  default  of  the 
operation  of  the  local  remedy,  by  the  internal  administration  of  a  narcotic. 

In  cases  of  lupUS,  in  addition  to,  or  sometimes  as  a  substitute  for,  the 
surgical  procedure  of  curetting,  appli(!ations  may  be  made  of  caustic  potash, 
nitrate  of  silver,  or  of  the  thermocautery,  the  surfaces  to  be  treated  having 
been  previously  cocainized. 

The  most  common  manifestations  of  Syphilis  in  the  external  ear  are 
those  occurring  in  the  form  of  condylomata  and  ulcerations  of  the  external 
canal,  which  require,  in  addition  to  the  general  treatment,  cauterization  of 
the  granulations  with  silver  and  dusting  with  calomel,  the  latter  powder  being 
especially  useful  in  cases  in  which  the  granulations  and  ulcerations  are  accom- 
jjanied  by  an  eczema  of  other  and  adjoining  portions  of  the  skin. 

In  furunculosis  of  the  external  canal,  in  addition  to  the  surgical  treatment 
and  the  application  of  ear-baths,  carbolized  oil  or  oleate  of  morphia  saturating 
a  soft  pledget  of  absorbent  cotton,  is  of  service.  The  possibility  of  infection 
from  the  micro-organisms  which  have  been  found  in  the  boils  should  always 
be  borne  in  mind  ;  and  where  this  is  the  case  instillation  of  sublimate  alcohol,  of 
borated  alcohol,  and  insufflation  of  boric  acid  should  be  resorted  to  in  addi- 
tion to  the  surgical  treatment.  After  subsidence  of  the  folliciular  inflamma- 
tion the  skin  is  very  apt  to  be  somewhat  thickened,  dry,  and  desquamating, 
and  there  is,  as  would  be  expected  under  these  circumstances,  often  consider- 
able itching,  the  attempt  to  relieve  which  by  ordinary  methods  of  scratching 
or  rubbing  often  serves  only  to  bring  about  a  further  infection  of  the  skin 
and  a  repetition  of  the  furunculosis.  Under  these  conditions,  the  gentle 
application,  on  a  cotton-tipped  probe,  of  an  ointment  of  salicylic  acid  and 
tincture  of  benzoin  with  vaselin,  lightly  smeared  over  the  skin,  is  often 
of  service ;  while  other  interference  on  the  part  of  the  patient  than 
this  should  be  limited  to  pressure  upon  the  tragus  or  rubbing  only  of  the 
external  ear. 

DiflPuse  inflammation  of  the  external  canal  usually  occurs  as  the 
result  of  injury  or  in  the  course  of  a  follicular  inflanmiation.  The  prognosis 
is  speedily  favorable,  and  treatment,  in  addition  to  instillation  of  warm  anti- 
septic solutions  and  cold  applications  about  the  ear,  may  include  the  applica- 
tion of  leeches  in  front  of  the  auricle  in  the  severe  cases,  or  the  more  dis- 
tinctly local  phlebotomy  of  incisions  into  the  skin  of  the  canal  itself. 

The  plant-growth  most  commonly  found  in  the  external  auditory  canal 
is  the  aspergillus,  but  in  all  cases  of  parasitic  otitis  externa  the  prognosis  is 
good,  as  tiie  plant-growth  is  speedily  and  effectually  removed  by  frequent 
and  judicious  syringing,  and,  after  drying  of  the  ear,  the  instillation  of  alcohol 
and  the  insufflation  of  powdered  boric  acid. 

In  acute  inflammation  of  the  middle  ear  internal  medication  some- 
times plays  a  very  imj)ortant  part  when  it  is  made  to  include  the  attention 
which  should  be  given  to  the  general  causative  condition,  as  well  as  to  the 
local  manifestation  in  the  ear. 

In  the  acute  congestion  of  the  tympanum  accompanying  the  closure  of 
the  Eustachian  tube,  incident  to  coryza  in  childhood,  as  well  as  in  the  conges- 
tions which  occur  in  the  course  of  the  exanthemata,  bromid  of  potassium  or 
of  sodium,  given  in  small  and  repeated  doses,  is  an  important  adjuvant  to 
other  treatment ;  while  in  more  prolonged  congestions  of  the  lining  membrane 
of  the  mastoid  cells  consequent  upon  acute  otitis  media  in  the  adult,  a  small 
and  continued  dose  of  calomel  has  seemed  to  have  a  favorable  effect. 

So  large  is  the  supply  of  blood  to  the  lining  membrane  of  the  ty  mpanum 
and  mastoid  cells,  and  so  subject  is  it  to  vaso-motor  influences,  that  the 


ACUTE  INFLAMMATION  OF  THE  MIDDLE  EAR.  687 


demand  for  relief  in  acute  cases  is  one  which  sometimes  requires  medical  as 
well  as  surgical  interference  ;  and,  while  the  latter  affords  certainly  the  readiest 
and  often  the  most  efficient  remedy,  the  fact  that  the  intimate  relationship  of 
the  middle  ear  through  the  circulatory  and  nervous  systems  with  the  general 
economy  makes  the  influence  to  be  exerted  upon  it  by  general  medication  a 
peculiarly  favorable  one.  The  experiment  of  Roosa  and  Hammond  u])on  the 
effects  of  quinin  internally,  as  shown  by  ocular  observation  of  the  blood- 
vessels in  the  tympanic  membrane,  is  an  illustration  of  the  effect  of  a  drug 
internally  administered  under  actual  observation  of  its  ultimate  effect ;  and 
similar  observations  upon  the  action  of  bromid  of  potassium  in  cases  of 
artificiallv  produced  congestion  of  the  middle  ear  show  that  while  the  larger 
doses,  from  15  to  50  gr.,  according  to  the  age  of  the  patient,  j^roduce  a  more 
immediate  effect  in  the  lessening  of  the  capillary  circulation,  the  smaller  and 
continuous  doses,  from  1  to  5  gr.  every  houi',  have  a  cumulative  effect  in  the 
same  tlirection,  which  is  desirable  in  the  more  protracted  cases.  In  the 
simple,  uncomplicated  acute  congestion  of  the  middle  ear  in  childhood,  in 
addition  to  the  administration  of  the  bromids,  there  may  be  instilled  into  the 
painful  ear,  providing  always  ^lat  no  perforation  of  the  tympanic  membrane 
exists,  the  solution  of  sulphate  of  atropin  in  equal  parts  of  glycerin  and 
water — the  purpose  of  this  mixture  being  to  provide  a  fluid  which  shall 
not  only  retain  heat,  but  shall  furnish  on  the  outside  of  the  tympanic  mem- 
brane a  fluid  of  greater  density  than  the  serum,  and  one  which,  therefore, 
will  favor  exosmosis  through  the  dermoid  layer ;  Avhile  such  absorption  of 
the  atropia  as  is  possible  under  the  conditions  of  blood-tension  tends  to 
allay  pain.  How  far  the  relief  experienced  in  the  cases  of  acute  earache  in 
childhood  on  instillation  of  this  solution  of  atropia,  as  recommended  by  Theo- 
bald, is  due  to  the  absorption  of  the  atropia,  and  how  much  to  the  simple 
effect  of  a  warm  application,  it  is  imjiossible  to  say  ;  but  the  clinical 
observation  of  its  use  certainly  commends  it.  Where  there  is  much  swell- 
ing of  the  nasal  mucous  membrane,  with  acute  closure  of  the  Eustachian 
tube,  the  intranasal  injection  of  a  few  drops  of  a  weak  solution  of  cocain, 
by  causing  temporary  subsidence  of  congestion  and  swelling,  favors  the 
opening  of  the  Eustachian  tube,  the  drainage  of  fluid  from  the  middle 
ear,  and  makes  inflation  by  means  of  the  Politzer  air-douche  or  catheter 
more  easily  possible.  The  treatment  here  indicated  applies  equally  to  those 
cases  of  implication  of  the  middle  ear  in  the  acute  stages  of  the  exan- 
themata, but  internal  medication  may  be  of  service  also  in  the  aural  sequelaj 
of  these  diseases.  In  the  persistent  swelling  of  the  tympanic  mucous  mem- 
brane which  sometimes  follows  measles  in  young  children,  and  which  ap- 
parently lays  the  foundation  for  a  permanent  and  progressive  thickening  of 
the  mucous  and  submucous  tissues  of  the  middle  ear  in  later  life,  the  admin- 
istration of  the  iodids,  or,  preferably  of  the  syrup  of  hydriodic  acid,  is  ap- 
parently of  marked  benefit :  the  administration  of  the  latter  drug  may  begin 
shortly  after  I'ecovery  from  measles.  It  should  be  given  in  doses  of  a 
teaspoonful  twice  or  thrice  daily  between  meals,  and  in  prescribing  may  be 
combined  with  one-fourth  part  of  sherry  Avine  or  other  alcoholic  stimulant. 
The  effect  of  the  drug  should  be  watched,  and  in  the  event  of  the  appear- 
ance of  an  acute  coryza  or  facial  eruption  its  use  should  be  suspended  until 
these  symptoms  have  disappeared  ;  and,  as  a  rule,  better  effects  are  obtained 
by  giving  it  only  two  and  three  weeks  at  a  time,  with  intervals  of  one  and 
two  weeks'  abstention.  This  same  remedy  has  also  been  found  useful  in 
the  cases  of  nasal  and  naso-pharyngeal  catarrh  -which  are  apt  to  have  an 
important  and  deleterious  influence  upon  the  middle  ear;  and  even  in  adults 
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in  cases  of  clironic  caturrlial  inflainniatioii,  with  gradual  thickening  of  the 
mncous  membrane  in  tlie  tymj)anum,  the  continued  use  of  the  syi'up  of 
hydriodic  acid  has  seemed  to  bo  of  service. 

In  cases  of  acute  perforation  of  the  tympanic  membrane  in  very 
young  chihlren,  as  well  as  in  the  sup})urative  processes  accompanying  and  fol- 
lowing the  acute  exanthemata,  more  especially  scarlet  fever,  local  medication, 
which  accompanies  the  process  of  cleansing,  needs  to  be  adapted  to  one  or 
more  of  two  or  three  conditions.  In  the  serous  discharge  from  the  ear  which 
in  infants,  mingling  Avith  the  particles  of  desquamated  epidermis  in  the  canal 
and  with  light-colored  cerumen,  often,  to  superficial  observation,  simulates 
pus,  syringing  with  a  warm  weak  solution  of  the  sulphocarbolate  of  zinc  is 
more  serviceable  than  the  alkaline  washes,  because  the  congestion  at  the 
inner  end  of  the  canal  incident  to  the  congestion  of  the  middle  ear  favors 
an  exfoliation  of  the  delicate  epidermis,  and  renders  a  slightly  astringent 
application  acceptable.  In  cases  of  perforation,  with  distinct  mucous  or 
muco-purulent  discharge  from  the  ear,  especially  if  the  discharge  has,  as  is 
not  infrequently  the  case,  a  slightly  acid  reaction  and  an  irritating  effect 
upon  the  skin  of  the  external  canal,  syringing  with  mild  alkaline  waters  or 
with  a  weak  solution  of  bicarbonate  of  soda  has  often  a  more  serviceable 
effect  than  the  use  of  astringent  solutions  or  the  insufflation  of  astringent  and 
antiseptic  powders.  In  this  connection  it  may  not  be  improper  to  express  an 
opinion  in  regard  to  the  forcible  inflation  of  the  middle  ear  by  Politzerization 
in  cases  of  acute  su])purative  inflammation  of  the  middle  ear  with  perfora- 
tion of  the  tympanic  membrane  in  very  young  children.  This  procedure, 
which  is  sometimes  strongly  advised,  and  which  has  for  its  purpose  the 
passage  of  a  column  of  air  through  the  Eustachian  tube  into  the  middle  car 
and  out  through  the  opening  in  the  tympanic  membrane,  carrying  with  it  the 
accumulated  products  of  tlie  mucus-secreting  glands,  and  of  a  suppurative 
process — while  effective  in  its  ])urpose  in  temporarily  emptying  a  cavity  of 
small  capacity — subjects  the  structures  of  the  middle  ear  to  an  indefinite 
degree  of  disturbance ;  and  the  cavity,  moreover,  if  the  secretion  is  copious, 
immediately  refills.  Where  the  perforation  in  the  tympanic  membrane 
is  sufficient  to  permit  a  free  egress  to  secretions  from  within,  the  outflow 
of  fluid  will  correspond  in  degree  to  the  degree  of  its  production  ;  and  the 
complete  emptying  of  the  cavity,  therefore,  has  for  its  purpose  the  oppor- 
tunity afforded  for  the  intratyrapanic  instillation  of  medicated  solutions 
which  may  have  a  favorable  and  deterrent  effect  upon  the  freely  secreting 
lining  of  the  middle  ear.  The  attempt  to  effect  both  these  purposes,  as 
proposed  by  Van  Millingen,  in  syringing  through  the  Eustachian  tube 
into  the  middle  ear,  with  exit  for  the  fluid  through  a  perforation  in  the 
tympanic  membrane,  was  found  to  result  in  a  degree  of  violence  to  the 
affected  parts  entirely  inconsistent  with  their  delicacy  of  structure.  In 
the  acute  suppurative  process  in  the  middle  ear,  both  in  children  and 
in  adults,  it  being  had  in  mind  that  congestion  and  edematous  infiltration 
are  prominent  conditions  of  the  early  stages,  it  stands  to  reason  that  jialli- 
ative  measures,  both  local  and  general,  are  first  in  order.  Locally,  these 
may  include,  in  addition  to  the  direct  surgical  phlebotomy,  the  instillation 
into  the  ear  of  mild  alkaline  and  antiseptic  solutions,  the  application  of  dry 
warmth  or,  in  cases  of  early  mastoid  congestion  with  pain  and  rise  of  tem- 
perature, the  application  of  cold  to  that  region  either  by  means  of  compresses, 
the  ice-bag,  or  the  Leiter  coil,  with  internal  administration  of  the  bi'omids,  of 
opiates,  if  necessary,  of  saline  laxatives  (upon  the  value  of  which  much 
stress  is  laid  by  the'  early  English  authorities),  and  the  observance  of  a  light, 
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non-stimulating  diet.  In  these  cases  in  tlie  adult  also  the  freeing  of  the 
bowels,  followed  by  the  continuous  administration  of  a  mild  laxative  like 
calomel,  is  apparently  a  useful  adjuvant  to  other  treatment.  The  use  of 
calomel  in  the  small  and  continued  dose  in  cases  of  localized  inflammation 
was  suffffested  by  the  late  Dr.  E.  H.  Clarke,  whose  administration  of  this 
drug  was  based  upon  long  experience  at  a  tune  when  a  much  higher  value 
was  put  upon  its  effect  than  at  present  obtains. 

In  chronic  suppurative  disease  of  the  middle  ear,  in  addition  to 
the  ordinary  cleansing  process  for  the  removal  of  the  discharge  both  from  the 
external  and  middle  ear,  and  the  use  of  the  alkaline  solutions  for  that  pur- 
pose, as  already  indicated  in  the  more  acute  cases,  it  is  sometimes  neces- 
sary to  apply  astringent  solutions  or  powders  for  the  purpose  of  acting  upon 
the  intiaraed  or  ulcerated  surfaces  of  the  mucous  membrane  of  the  middle 
ear  or  the  dermoid  lining  at  the  inner  end  of  the  external  auditory  canal,  or 
to  act  as  a  deterrent  to  the  undue  formation  of  granulomata.  In  all  cases, 
after  the  cleansing  has  been  effected  either  by  the  ordinary  syringe  or  the 
middle-ear  syringe,  the  surfaces  to  be  medicated  should  be  dried  as  thoroughly 
as  possible  by  means  of  a  cotton-tipped  probe  or  by  pledgets  of  absorbent 
cotton ;  and  in  old  cases  of  chronic  suppurative  disease,  especially  Avhere 
the  epityrapanic  space  has  become  involved  or  where  there  are  evidences 
of  cai'ies  of  the  bony  wall  of  that  cavity  or  of  the  ossicles,  the  drying 
process  should  be  made  the  occasion  for  a  careful  examination  of  the  parts 
with  a  view  to  more  direct  local  application  of  astringents,  acids,  or  other 
escharotics. 

In  the  simple  uncomplicated  chronic  suppurative  disease,  after 
cleansing  and  drying,  insufflation,  with  or  Avithout  packing,  of  antiseptic 
powders,  preferably  boric  acid,  acetanilid,  or  a  combination  of  the  two,  may, 
suffice  as  treatment;  although  the  instillation  of  a  saturated  solution  of  boric 
acid  in  alcohol  or  of  alcohol  alone  diluted  with  water  to  a  point  at  which  it 
can  be  easily  borne  in  the  ear,  will  serve  to  shrink  the  smaller  granulomata, 
which,  springing  from  ulcerated  surfaces,  both  tend  to  increase  the  volume 
of  purulent  discharge  and  sometimes,  by  their  unfavorable  position  to  block 
its  exit.  Further  and  localized  applications  to  the  gi^anulations  or  polypi 
may  be  made  by  use  of  a  saturated  solution  of  nitrate  of  silver  on  a  cotton- 
tipped  probe,  or  of  such  astringents  as  muriated  tincture  of  iron,  ferric  alum, 
or,  in  the  case  of  firmer  polypi,  of  escharotics ;  while  weak  sulphuric  acid, 
the  contiguous  surfaces  being  guarded  by  moistening  them  with  a  weak 
alkaline  solution,  may  sometimes  be  employed  as  an  application  to  carious 
bone  and  as  a  substitute  for  the  use  of  the  curette. 

In  cases  of  chronic  non-suppurative  disease  of  the  middle  ear 
local  medication,  except  such  as  is  limited  to  applications  thi'ough  the  Eusta- 
chian tube,  is  of  comparatively  little  service,  unless  we  may  include  under  this 
head  the  mechanical  operations  which  affect  the  circulation  in  the  tympanic 
membrane  and  the  middle  car,  such  as  the  use  of  the  Politzer  method  of  an 
air-tight  seal  at  the  outer  end  of  the  external  auditory  canal,  absorption  of 
the  enclosed  air  by  the  dermoid  lining  of  the  canal  producing  a  partial 
vacuum.  This  not  only  results  in  a  preponderating  atmospheric  pressure  on 
the  inner  surface  of  the  drumhead,  but  also  in  an  increase  of  the  capillary 
circulation  of  the  lining,  not  only  of  the  external  canal,  but  also  in  a  lesser 
degree  of  that  of  the  middle  ear.  The  various  processes  of  massage,  having 
for  their  purpose  an  increase  in  the  mobility  of  the  drumhead  and  otlier  por- 
tions of  the  sound-transmitting  apparatus,  tend  also  by  increasing  the  circu- 
lation in  these  parts  to  stimulate  the  absorbent  glands,  and  so  favor  a  decrease 
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of  the  tliiekening  already  existing  in  the  mucous  and  submucous  tissues  of 
the  middle  ear. 

In  the  course  of  a  progressive  non-suppurative  middle-ear  disease, 

however,  general  medication  and  attention  to  general  hygiene  sometimes  play 
an  important  part,  since  the  eff(!cts  of  faulty  nutrition  which  result  from 
general  ovei'tire  and  nervous  overstrain,  increased  still  further  by  the  fatigue 
incident  to  a  considerable  degree  of  deafness,  interfere  with  the  nutrition  of 
the  more  delicate  structures  of  the  body,  and  so  favor  trophic  changes  which 
are  evidenced  in  the  ear  by  still  furtlier  impairment  of  hearing.  The  cir- 
culatory tinnitus,  which  accom})anics  many  cases  of  chronic  progressive  mid- 
dle-ear disease,  often  becomes  an  important  factor  in  the  general  nervous 
condition  of  the  patient ;  and  remedies  tending  to  decrease  the  cerebral  circula- 
tion or  to  lessen  the  sensibility  of  the  nervous  system  are  often  of  important 
temporary  benefit.  This  is  especially  the  case  where  the  neurasthenic  condi- 
tion makes  both  the  impaired  hearing  for  sounds  aerially  conveyed,  and  the 
correspondingly  increased  hearing  of  the  cerebral  and  intra-aural  circulation 
a  matter  of  grave  annoyance  and  sometimes  of  detriment.  While  they  need 
not  be  specified  here,  the  measures  applicable  to  the  treatment  of  abnormal 
conditions  in  the  nose  and  naso-pharynx  are  very  important  considerations  as 
a  part  of  the  treatment  of  the  aural  disease. 

In  diseases  of  the  internal  ear  where  local  medication  is  out  of  the 
question,  and  dependence  for  an  effect  upon  this  portion  of  the  organs  of 
hearing  and  of  equilibration  must  be  placed  upon  sucsh  drugs,  internally 
administered,  as  materially  affect  the  circulation  in  these  parts,  the  range  of 
remedies  at  our  disposal  is  necessarily  limited — aside  from  those  which  may  be 
employed  in  improving  the  general  hygienic  condition  of  the  patient.  One 
decided  exception  must  be  made  in  those  cases  of  syphilitic  disease  of  the 
labyrinth  where,  in  the  event  either  of  an  affection  of  the  cochlea  with  im- 
pairment of  hearing,  or  of  the  semicircular  canals  with  disturbance  of  equi- 
librium, prompt  administration  of  the  iodids  and  mercurials  sometimes  has  a 
markedly  favorable  effect:  as  has  been  shown  by  Politzer  and  other  observers, 
the  use  of  muriate  of  pilocarpin  in  these  cases  is  also  especially  serviceable. 
In  the  non-specific  cases  of  high  grades  of  deafness  and  vertigo  the  drug 
must  often  be  administered  for  a  longer  time  and  in  larger  doses  than  in 
the  specific  cases ;  and  Dr.  Gorham  Bacon  cites  a  case  of  a  high  degree  of 
deafness,  with  vertigo,  following  a  chronic  suppurative  disease  of  the  middle 
ear  in  a  man  of  middle  age,  in  whom  the  daily  administration  of  this  drug 
in  gradually  increasing  doses  up  to  three-quarters  of  a  grain  finally  resulted 
in  a  marked  improvement  in  hearing  and  in  stability.  In  simple  congestion 
of  the  labyrinth,  remedies  which  serve  to  decrease  the  cerebral  and  also  the 
intralabyrinthine  circulation,  such  as  the  bromids  and  ergot,  and  in  cases  of 
anemia,  tonics  and  stimulants  are  indicated;  while  in  cases  of  auditory  vertigo, 
with  occasional  sharper  vertiginous  attacks,  consequent  upon  sudden  suspense 
of  vaso-motor  inhibition,  the  sulphate  of  quinin,  given  in  the  small  and  con- 
tinued dose,  is  often  of  value  in  equalizing  the  circulation. 
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Diseases  of  the  external  ear — that  is  to  say,  of  the  auricle  and  external 
auditory  canal — constitute  about  26  per  cent,  of  the  total  of  affections  of  the 
auditory  apparatus  as  met  with  in  hospital  practice  ;^  diseases  of  the  auricle 
are  of  comparatively  infrequent  occurrence,  and  make  up  but  2  per  cent,  of 
the  total ;  while  affections  of  the  auditory  canal  ai'e  common  and  constitute 
about  24  per  cent. 

AFFECTIONS  OF  THE  AURICLE. 

Congenital  Malformations. — Many  minor  congenital  defects  of  the 
auricle  have  been  described,  such  as  anomalies  of  the  helix,  the  antihelix, 
the  lobule,  the  tragus,  etc.,  but  they  are 
not  of  sufficient  importance  to  demand 
here  especial  consideration.  The  major 
defects,  such  as  microtia  and  polyotia,  have 
frequently  associated  with  them  anomalous 
conditions  of  the  auditory  canal  (atresia, 
etc.),  and  even  of  the  middle  and  internal 
ear.  They  may  be  unilateral  or  bilateral, 
and  are  said  to  be  due  to  incomplete  closure 
of  the  two  upper  branchial  clefts,  insuffi- 
cient turning  up  of  the  auricle  during  its 
development,  etc. 

Microtia. — In  pronounced  cases  of  this 
defect  the  auricle  is  so  misshapen  and  rudi- 
mentary as  to  present  scarcely  any  resem- 
blance to  the  normal  ear,  and  in  some  in- 
stances the  deformity  involves  the  face  as 
well  as  the  ear.  The  condition  is  well 
shown  in  the  accompanying  illustration 
(Fig.  481),  for  which,  as  well  as  for  a 
number  of  other  illustrations  in  this  article,  I  am  indebted  to  Dr.  Ran- 
dall. The  changes  of  form  are  manifold  and  at  times  fantastic.  Knapp, 
for  example,  has  met  with  cases  in  whicli  the  rudimentary  auricle  was  hook- 
shaped  or  spirally  curved,  and  other  cases  have  been  reported  by  Moos  and 
Steinbriigge  in  which  it  resembled  a  cauliflower  excrescence. 

'  Ba-sed  upon  analyses  of  19,568  cases — 9G70  observed  at  the  Newark  Eye  and  Ear  Infirmary, 
4486  at  the  Baltimore  Eye,  Ear,  and  Throat  Charity  Hospital,  and  5412  tabulated  by  Dr.  Ran- 
dall, from  his  practice.  At  the  Newark  Infirmary  diseases  of  the  external  ear  comprised  30 
per  cent,  of  the  total ;  at  the  Baltimore  lOyo,  Ear,  and  Throat  Hospital,  not  quite  28  per  cent.  ; 
and  of  Dr.  Randall's  cases,  17|  per  cent.  Diseases  of  the  auricle  constituted  not  quite  1^  per 
cent,  of  the  total  at  the  first-named  institution,  slightly  more  than  3  per  cent,  at  the  second,  and 
a  little  over  IJ  per  cent,  of  the  cases  tabulated  by  Dr.  Randall. 
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Fig.  481.— Microtia :  puckered  helix,  isolated 
tragus,  and  imperforate  meatus. 
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Polyotia. — This  term  is  applied  not  only  to  cases  in  which  two  or  more 
auricles  exist  upon  the  same  side,  but  also  to  cases  of  microtia  which  are 
accom})anied  by  multiple  growths  in  the  immediate  neighborliood  of  the 
auricle,  but  distinct  from  it.  The  most  common  form  is  that  of  a  wart-like 
excrescence  or  more  complex    auricular  appendage"  situated  upon  the  cheek 


in  front  of  the  external  meatus  (Figs.  482  and  483).  These  midtiple  growths, 
in  exceptional  instances,  are  found  associated  with  a  normal  auricle. 

Cartilaginous  outgrowths  from  the  auricle,  known  as  auricular  aj)pendages, 
are  occasionally  met  with,  their  most  frequent  location  being  upon  the  tragus 


Congenital  fissure  or  cleft  of  the  lobule  has  been  observed,  and  is  said 
by  Politzer  to  be  "  quite  common," '  a  statement  which,  as  to  this  part  of  the 
world  at  least,  hardly  holds  good.  A  variety  of  congenital  fistula,  usually 
located  just  above  the  tragus  (Fig.  483),  and  said  by  Burnett  to  connect  in 
some  instances  with  the  tympanic  cavity,  is  an  anomaly  of  not  very  infre- 
quent occurrence.  Dench  describes  a  case  which  presented  an  opening  about 
one-sixth  of  an  inch  in  diameter,  into  which  a  probe  could  be  passed  to  the 
depth  of  half  an  inch.^  Retention-cysts  have  been  known  to  develop  in 
them,  and  they  may  be  the  seat  of  purulent  inflammation.  The  depth  is 
usually  slight  and  the  direction  downward  and  forward. 

The  writer  has  met  with  an  instance  of  marked  congenital  difference  in 
the  conformation  of  the  right  and  left  auricles,  one  being  larger  and  more 
prominent  than  the  other,  in  which  the  defect  was  transmitted,  although  in  a 
less  noticeable  degree,  to  the  children  and  grandchildren — an  appreciable  dif- 
ference in  the  auricles  being  observable  in  four  out  of  six  children  and  in 
several  grandchildren. 

As  to  the  treatment  of  congenital  anomalies  of  the  auricle  there  is  not 
much  to  be  said.  Auricular  appendages,  supernumerary  auricles,  and  mul- 
tiple growths  about  the  ear  may  be  readily  removed,  and  cleft  of  the  lobe 
may  be  satisfactorily  dealt  with  by  o|)cration  ;  but  attempts  to  remedy  by 
operative  procedure,  plastic  or  otherwise,  the  more  grave  defect  of  microtia 
have  been  attended  by  very  unsatisfactory  results,  and  in  high  degrees  of 


Fig.  482.— Polyotic  growth  present  bilaterally 
in  a  woman  of  22. 


Fig.  483.— Horn-like  auricular  appendage 
with  congenital  aural  fistula. 


(Fig.  483). 


'  Dkeasea  of  the  Ear,  Eng.  trans.,  Pliilada.,  1894,  p.  698. 
Diseases  of  the  Ear,  New  York,  1895,  p.  179. 
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tliis  deformity  removal  of  the  rudimentary  auricle  and  the  substitution  of  an 
artificial  ear  are  recoraniended.  Congenital  aural  fistula  does  not  require 
treatment  unless  it  be  the  seat  of  inflammatory  or  other  changes.  Undue 
prominence  of  the  auricle,  if  seen  in  infancy,  may  be  corrected  in  great 
measure  by  any  simple  device  which  will  keep  the  ear  constantly  in  close 
apposition  with  the  side  of  the  head.  Glueing  the  auricle  to  the  head  with 
collodion  has  been  recommended.  In  adults  such  procedures  are  ineffectual, 
and  the  operation  described  on  page  783  is  called  for. 

!Bczema  of  the  Auricle. — This  is  a  condition  of  frequent  occurrence, 
especially  in  ill-nourished,  strumous  children.  It  often  exists  in  association 
with  phlyctenular  ophthalmia,  and  under  such  circumstances  may  be  accom- 
panied by  suppurative  middle-ear  inflammation.  In  adults  the  auditoiy 
canal  is  usually  involved  in  the  inflammatory  process,  and  the  disease,  Avhich 
is  frequently  dependent  upon  a  gouty  diathesis,  is  less  amenable  to  treatment 
than  it  is  in  children.  In  bad  cases  the  Avhole  auricle,  and  the  neighboring 
portions  of  the  scalp  as  well,  may  be  affected,  but  oftener  the  inflammation 
is  limited  to  the  line  of  juncture  of  the  auricle  with  the  head,  to  the  concha, 
and  to  the  fossa  helicis. 

The  treatment  should  be  directed  to  the  general  condition  of  the  patient 
as  well  as  to  the  local  affection.  In  adults  the  probable  existence  of  lithemia 
should  be  borne  in  mind,  and  the  patient's  diet  and  his  bowels  should  be 
regulated,  and  the  remedies  usually  employed  to  combat  this  condition  should 
be  prescribed.  In  children  a  brisk  calomel  cathartic  is  often  indicated,  to 
be  followed  by  the  administration  of  the  elixir  or  the  syrup  of  the  phos- 
phates of  iron,  quinin,  and  strychnin — a  much  more  efficacious  remedy,  in 
the  writer's  experience,  than  the  more  frequently  prescribed  syrup  of  the 
iodid  of  iron.  The  most  useful  local  remedies  are  the  oxid  of  zinc  Avith 
boric  acid  and  the  yellow  oxid  of  mercury.  The  latter  should  be  used  in 
the  form  of  an  ointment  (gr.  ij  to  Z]),  and  the  former  either  as  an  ointment 
(1  drachm  of  powdered  boric  acid  being  added  to  an  ounce  of  the  officinal 
oxid-of-zinc  ointment)  or  as  a  powder  (equal  parts,  by  weight,  of  boric  acid 
and  oxid  of  zinc),  to  be  dusted  upon  the  auricle,  and,  when  indicated,  blown 
lightly  into  the  auditory  canal.  When  scabs  are  present  they  should  be 
removed  by  maceration  as  a  measure  preliminary  to  other  treatment.  Paint- 
ing the  affected  part  with  a  solution  of  nitrate  of  silver  (gr.  x-xxx  to  5j)  is 
a  remedy  which  is  at  times  of  value,  especially  in  the  moist  conditions,  and 
subnitrate  of  bismuth  (in  ointment  or  powder),  oil  of  cade,  salicylic  acid, 
aristol,  and  the  different  preparations  of  lead  are  remedies  which  may  be 
tried  should  those  first  named  fail  to  effect  a  cure.  A  tendency  to  relapse  is 
characteristic  of  the  disease  :  too  early  discontinuance  of  the  treatment,  there- 
fore, is  to  be  avoided. 

Herpes  zoster  of  the  auricle  is  a  rare  condition,  but  ca.ses  have  been 
reported  by  J,  Ornc  Green,  C.  H.  Burnett,  Anstie,  Auspitz,  Gruber,  and 
others. 

Erysipelas  of  the  auricle  is  occasionally  encountered,  usually  as  an  exten- 
sion of  facial  erysipelas.  The  indications  for  treatment  are  the  same  as  when 
these  affections  occur  in  other  regions  of  the  body,  and  there  is  nothing  in 
their  clinical  course  worthy  of  especial  note. 

Abscess  of  the  auricle,  especially  of  the  lobule,  where  it  is  often  the 
result  of  piercing  the  ear,  and  where,  particularly  in  the  colored  race,  it  may 
become  cystic,  is  of  rather  common  occurrence.  It  is  also  a  usual  accompani- 
ment of  perichondritis  (Fig.  484). 

The  treatment  consists  in  free  incision,  which  in  the  cystic  cases  may 
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require  to  be  supplemented  by  curetting  or,  better  still,  by  cauterizing  the 
cyst-wall  with  a  bead  of  nitrate  of  silver  fused  upon  the  tip  of  a  probe. 

Perichondritis  of  the  Auricle. — This  condition  is  commonly  of  trau- 
matic origin,  but  may  be  due  to  the  extension  of  inflammation  from  the  audi- 
tory canal,  while  occasionally  it  occurs  with- 
out evident  cause.  The  idiopathic  cases  are 
usually  met  witii  in  persons  who  are  in  a 
poor  state  of  health  and  in  whom  there  is 
general  malnutrition.  Its  starting-point 
under  such  circiunstances  is  probably  in 
certain  degenerative  changes  in  the  carti- 
lage, which  have  been  described  by  Ludwig 
Meyer  and  others,  and  to  which  the  name 
chondromalacia  has  been  given  (Buck).  The 
traumatic  cases  usually  owe  their  origin  to 
blows,  or  may  arise  from  exposure  of  the 
auricle  to  extremes  of  heat  or  cold  (as  in 
frost-bite).  The  symptoms  are  a  burning 
sensation  in  the  ear,  followed  by  severe  pain, 
which  is  accompanied  by  swelling  and  marked 
injection  of  the  auricle.  The  swelling,  which 
may  increase  until  the  normal  couHgu ration  of  the  auricle  is  completely 
obliterated,  is  due  to  an  effusion  of  fluid — usually  serous  at  the  outset,  but 
tending  quickly  to  become  purulent — beneath  the  perichondrium.  The  ear 
feels  hot,  and  is  often  very  sensitive  to  the  touch.  Left  to  itself,  the  fluid 
tends  to  escape  spontaneously,  but  may  be  slowly  absorbed.  A  high  degree 
of  deformity  of  the  auricle  is  a  frequent  consequence  of  uncontrolled  peri- 
chondritis (Fig.  485). 

An  effusion  of  blood,  more  or  less  extensive,  between  the  perichondrium 
and  the  cartilage  (hcematoma  aiiris ;  otluematoma)  (Fig.  486)  is  a  not  infre- 


Fia.  484.— Abscess  of  margin  of  helix  ; 
sequel  of  liematomii  in  pertussis. 


Fig.  485.— Deformity  after  perichondritis 
(Pomeroy). 


Fig.  486.— Hematoma  of  auricle 
filling  the  concha. 


quent  accompaniment  of  perichondritis,  usually  preceding  the  onset  of  the 
inflammatory  process  in  traumatic  cases  (being  a  direct  consequence  of  the 
injury),  and  following  closely  or  accompanying  it  in  non-traumatic  cases. 
The  etiology  and  pathology  of  this  condition  have  been  widely  studied, 
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especial  interest  attaching  to  the  subject  because  of  the  frequent  occurrence 
of  tumors  of  this  character  in  the  insaue.  Some  investigators  have  attempted 
to  exphxin  this  association  upon  the  theory  that  hematoma  auris  is  usually  of 
traumatic  origin,  and  that  the  insane  are  especially  liable  to  injuries  such  as 
might  give  rise  to  it,  either  self-inflicted  or  received  through  efforts  to  control 
them.  Others  maintain  that  the  lesion  is  more  directly  connected  with  the 
insanity  of  the  subject,  and  that  it  is  dependent  upon  the  pathological  condi- 
tion of  the  brain;  while  Virchow,  Ludwig  Meyer,  Pollak,  and  others  con- 
tend— and  apparently  with  greater  justification,  since  their  views  are  based 
upon  more  exact  pathological  study — that  it  has  its  origin  in  degenerative 
changes  found  in  the  cartilage  of  the  auricle,  not  only  in  the  insane,  but  in 
other  ill-nourished  individuals  as  well — changes  which  they  point  out  are 
accompanied  by  the  development  in  the  neighboring  tissue  of  capillary 
vessels  of  unusually  large  size  and  having  very  thin  walls.  With  such  con- 
ditions as  these  existing,  it  can  be  readily  understood  how  hemorrhage  might 
result  from  the  most  trivial  violence  to  the  auricle  or  even  without  such 
provocation.^ 

Treatment. — If  seen  at  an  early  stage,  the  application  of  cold  in  the  form 
of  the  aural  ice-bag  may  be  productive  of  good  results  in  acute  perichon- 
dritis. If,  in  spite  of  this  measure,  the  effusion  beneath  the  perichondrium 
increases,  aspiration  may  be  resorted  to  under  strict  antiseptic  precautions,  to 
be  followed  by  the  apijlication  of  firm  pressure  upon  the  auricle,  to  prevent 
if  possible — what  is  very  apt  to  occui' — a  re-effusion  of  fluid  into  the  aspi- 
rated cavity.  Should  the  fluid  reaccumulate  after,  perhaps,  a  repetition  of 
the  aspiration,  or  should  suppuration  supervene,  the  sac  must  be  laid  open  by 
a  free  incision  and  packed  Avith  iodoform  gauze.  Should  necrosis  of  the  car- 
tilage have  occurred,  the  necrotic  parts  must  be  thoroughly  removed  by 
curetting.  The  application  of  tincture  of  iodin  to  the  cyst-like  walls  of  the 
cavity  may  be  called  for  to  promote  its  obliteration.  Massage  is  useful  after 
healing  has  taken  place  or  to  bring  about  the  absorption  of  inflammatory 
products  when  incision  has  not  been  resorted  to  ;  and  the  external  application 
of  iodin  is  also  of  value  under  similar  circumstances. 

In  hematoma  compression  and  massage  may  be  tried  if  the  tumor  be 
small.  If  it  be  of  considerable  size,  aspiration,  followed  by  compression, 
may  be  employed,  or  the  sac  may  be  freely  opened  and  dealt  with  as  a  peri- 
chondritis unaccompanied  by  extravasation  of  blood.  Tonics  and  a  change 
of  diet  are  usually  indicated.  The  likelihood  of  considerable  deformity  of 
the  auricle  resulting,  even  when  the  case  has  been  judiciously  treated,  should 
not  be  lost  sight  of,  and  should  be  impressed  upon  the  patient. 

Syphilis  of  the  Auricle. — The  primary  lesion  of  syphilis,  as  might  be 
supposed,  is  rarely  located  upon  the  auricle,  yet  cases  of  this  character  have 
been  reported  by  Pellizzari,  Zucker,  Hermet,  and  others,  the  cause  of  the 
infection  being  usually  a  bite  by  a  syphilitic  individual.  The  eruptions  of 
secondary  syphilis  are  frequently  observed  upon  the  auricle,  accompanying 
similar  eruptions  upon  the  face  and  scalp.  Gummata  and  syphilitic  ulcera- 
tions are  rare,  but  cases  have  been  observed  by  Buck,  Burnett,  and  Politzcr. 

The  indications  for  treatment  are  simply  those  which  apply  to  syphilis 
affecting  other  portions  of  the  body. 

I/UpUS. — In  lupus  vulgaris  of  the  face  the  auricle  is  frequently  involved, 
but  cases  in  which  this  disease  originates  in  or  is  confined  to  the  auricle  are 
extremely  rare.    The  auricle  may  be  affected  in  any  of  the  various  types  of 

'  For  a  fuller  consideration  of  tliis  subject  see  Manual  of  Diseases  of  the  Ear,  by  Dr.  Albert 
H.  Buck,  p.  56  el  seq.,  New  York,  1895. 
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lupus.  In  the  ulcerative  forms  of  the  disease  it  may  be  partially  or  even 
totally  destroyed,  and  the  auditory  canal  and  middle  ear  may  be  invaded. 

Treatment. — In  removing  the  diseased  tissue  with  the  curette,  the  gal- 
vano-cautery,  or  with  caustics,  care  should  be  exercised  not  to  sacrifice  healthy 
structures,  otlierwise  marked  deformity  of  the  auricle  will  ensue.  To  pre- 
vent involvement  of  the  auditory  canal  and  deeper  structures  of  the  ear,  com- 
plete removal  of  the  auricle  may  at  times  be  required. 

Frost-bite. — In  cold  climates  frost-bite  of  the  auricle  is  of  common 
occurrence,  and  even  actual  freezing  of  the  ear  may  take  place.  Under  such 
circumstances  the  auricle  may  become  fragile,  and  must,  therefore,  be  manip- 
ulated with  care. 

In  the  treatment  of  this  condition,  to  prevent  too  sudden  reaction,  it  is 
advised  that  the  ear  should  be  "  thawed  out "  gradually  by  the  application  of 
snow,  pounded  ice,  or  cold  water,  the  individual  being  kept  for  a  time  in  a 
cold  I'oom  or  even  out  of  doors.  Subseipiently  the  case  must  be  treated  much 
as  one  Avould  treat  a  burn — by  the  application  of  an  emollient,  such  as 
linseed  oil  and  lime-water  or  vaselin.  Perichondritis,  with  more  or  less 
extensive  necrosis  of  the  cartilage,  may  result  from  prolonged  exposure  of 
the  auricle  to  cold. 

New  Growths  of  the  Auricle. — The  auricle  is  occasionally  the  seat 
of  malignant  as  well  as  of  benign  tumors.  The  most  frequently  met  tumor 
of  the  auricle  is  fibroma  or  keloid.  It  is  usually  located  in  the  lobule,  and 
owes  its  origin  almost  always  to  the  operation  of  piercing  the  ear  or  to  the 
irritation  accompanying  the  wearing  of  an  ear-ring.  It  is  of  especially  fre- 
quent occurrence  in  the  negro  race  (Fig.  487),  and  is  said  to  exhibit  a  decided 


Fig.  487.— Fibroma  (keloid)  of  lobule  (bilateral)  in  a  negro  girl  after  piercing  for  ear-rings. 

tendency  to  recur  after  removal,  although  the  writer's  experience  with  such 
growths — not  very  extended,  it  is  true — would  not  lead  him  to  endorse  this 
view.  The  tumor  is  quite  firm  and  the  surface  is  usually  nodular.  Both  ears 
are  not  infrequently  alTccted,  the  exciting  cause  in  each  instance  being  the  same. 

Other  benign  growths  which  have  been  observed  are  lipoma,  angioma, 
papilloma,  and  sebaceous  cyst  (see  Fig.  462). 
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Horny  Growths  springing  from  the  auricle  have  been  encountered  by 
Buck,  Burnett,  Poraeroy,  Roosa,  and  others.  In  a  case  reported  by  Buck 
the  growth,  which  was  attached  to  the  upper  and  posterior  portion  of  the 
helix,  is  described  as  "a  blunted,  horn-like  protuberance,  finch  long  and 
nearly  as  broad  at  its  base."  The  Avriter  has  never  met  with  a  growth  of  this 
character  upon  the  ear,  but  several  years  since  saw  a  precisely  similar  growth 
upon  the  upper  eyelid  near  its  free  margin.  It  was  somewhat  curved,  nearly 
1^  inches  in  length,  and  was  said  to  have  been  only  two  months  in  forming. 
Like  the  growth  observed  by  Dr.  Buck,  it  was  longitudinally  striated. 

Of  malignant  growths,  epithelioma  (Fig.  488)  is  the  one  which  has 
been  oftenest  met  with,  cases  having 
been  reported  by  Gruber,  Wilde, 
Kramer,  Toynbee,  Demarquay,  J. 
Orne  Green,  Brunner,  Burnett, 
Roosa,  Buck,  and  others.  More 
rarely  sarcoma  of  the  auricle  has 
been  observed.  Malignant  growths 
of  the  auricle  tend  to  invade  the 
auditory  canal  and  middle  ear,  and 
death  may  be  brought  about  in 
this  way. 

Treatment. — In  malignant  tu- 
mors of  the  auricle  early  operative 
interference  is  of  course  indicated, 
and  complete  removal  of  the  auricle 
may  be  called  for.  Lipomata,  an- 
giomata,  sebaceous  cysts,  etc.  should 
be  dealt  with  as  when  they  occur 
elsewhere.  Fibromata  of  the  lobule, 
even  when  of  considerable  size,  may 
be  readily  removed,  and  with  little 
resulting  deformity,  by  an  approximately  (inverted)  V-shaped  incision  carried 
through  the  whole  thickness  of  the  lobe. 

Wounds  of  the  Auricle.  —  Lacerated  and  incised  wounds  of  the 
auricle  are  occasionally  met  with,  and  exceptionally  the  whole  auricle  may  be 
torn  or  even  bitten  oif.  The  writer's  grandfather,  the  late  Prof.  Nathan  R. 
Smith,  of  Baltimore,  once  had  a  singular  experience  of  this  latter  kind.  A 
man,  carrying  an  ear  in  his  hand,  rushed  excitedly  into  the  office,  exclaiming 
that  one  of  his  ears  had  been  bitten  oflF  in  a  fight,  and  that  he  wished  it  re- 
placed. A  few  moments  later  another  equally  excited  individual,  with  an 
auricle  missing  and  carrying  an  ear  in  his  hand,  made  his  appearance,  and 
loudly  protested  that  the  first  man  had  taken  the  wrong  ear  and  that  he  had 
brought  the  one  which  belonged  to  him.  In  the  modern  game  of  football, 
as  in  the  German  duel,  injuries  of  the  auricle  are  of  such  frequent  occur- 
rence that  special  contrivances  for  protecting  the  ear  are  worn. 

Treatment. — When  parts  of  the  ear  are  cut  cleanly  off  (as  hapjiens  in  the 
duels  at  the  German  universities),  they  may  be  replaced  with  every  prospect 
that  union  of  the  divided  surfaces  will  occur,  and  even  when  the  entire 
auricle  is  cut  or  torn  off  an  effort  should  be  made  to  re])lace  it,  as  reunion  has 
occurred  under  such  circumstances.'    In  closing  wounds  of  the  auricle  or  in 

'  Von  Troltsch  states  that  "  in  India,  where,  as  is  well  known,  the  ears  are  sometimes  cut  ofT 
in  war  and  ius  a  punishment  for  crime,  they  are  siiid  to  be  sometimes  replaced  by  tninspliii)t;i- 
tion  from  a  living  person"  [DigMines  of  the  Ear,  New  York,  ]8()9,  p.  51). 


Fig.  488.— Epithelioma  of  auricle  of  20  years'  stand- 
ing, with  cicatricial  contractions. 
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reattaching  severed  parts  stitches  should  be  used  as  sj)aringly  as  possible,  and 
should  never  penetrate  the  cartilage.  Collodion,  reinforced  by  bits  of  cr6pe- 
lisse  or  of  lint,  will  usually  suffice  to  maintain  the  parts  in  apposition.  Asej)- 
tic  precautions  are  of  course  essential,  but  strong  antiseptic  agents  should 
be  avoided. 

Cleft  of  the  lyObule. — This  condition  is  of  frequent  occurrence,  and  is 
almost  always  due  to  that  relic  of  barbarism,  the  wearing  of  ear-rings.  Oc- 
casionally it  results  simply  from  a  heavy  ear-ring  gradually  wearing  its  way 
through  the  lobe,  but  more  often  it  is  produced  by  the  ear-ring  being  acci- 
dentally or  intentionally  torn  from  the  ear.  The  writer  has  seen  instances — 
and  many  such  have  been  reported — where  the  lobe  had  been  cleft  in  this 
way  several  times,  and  was  represented  by  three  or  four  teat-like  projections. 
The  deformity,  even  from  a  single  cleft,  is  considerable,  and  it  not  infre- 
quently happens  that  the  aural  surgeon  is  applied  to  to  remedy  it. 

The  treatment  is  by  operation  (see  page  782). 

AFFECTIONS  OF  THE  EXTERNAL  AUDITORY  CANAL. 

Congenital  Malformations. — Congenital  atresia  of  the  external 
auditory  canal  has  been  mentioned  as  an  occasional  accompaniment  of 
microtia  and  polyotia  (see  Fig.  481).  Cases  have  been  observed  in  which  this 
defect  existed  Avithout  accompanying  malformation  of  the  auricle,  but  they  are 
comparatively  rare.  The  atresia  may  involve  a  part  or  the  whole  length  of  the 
canal,  and  may  be  of  osseous  or  membranous  character.  A  shallow  depression 
or  a  somewhat  deeper  cul-de-sac,  reaching  j)erhaps  to  the  point  at  which  the 
bony  meatus  should  normally  begin,  exists  in  some  instances,  while  in  others 
no  trace  of  the  meatus  is  to  be  found.  Politzer  mentions  having  dissected  a 
case  of  atresia  of  the  auditory  canal  associated  with  microtia  in  Avhich  the 
osseous  and  membranous  labyrinth  were  perfectly  formed,  but  in  which  the 
external  meatus  was  represented  by  a  fibrous  cord  1  cm.  long,  and  the  tym- 
panic cavity  was  entirely  absent.'  Cases  of  congenital  narrowing  of  the 
auditory  canal,  and  also  of  hour-glass  contraction  of  the  canal  (Wilde),  have 
been  observed. 

Even  with  complete  bony  occlusion  of  the  auditory  meatus  the  hearing 
may  be  fairly  good  if  the  deeper  parts  of  the  ear  are  normal.  The  writer 
has  reported  a  case  of  complete  os.seous  occlusion  of  both  auditory  canals  (not, 
however,  of  congenital  origin),  in  which  the  patient  could  carry  on  a  conver- 
sation very  satisfactorily  if  spoken  to  in  a  slightly  raised  tone  of  voice."  In 
a  case  of  congenital  occlusion  of  both  auditory  canals  with  microtia^  the 
patient  could  distinguish  words  spoken  in  a  low  voice  at  a  distance  of  six 
feet,  even  with  the  eyes,  no.se,  and  mouth  tightly  closed,  as  can  almost  every 
one  with  normal  ears  slightly  stopped  by  the  fingers. 

Treatment. — In  congenital  atresia  of  the  auditory  canal  it  seldom  happens 
that  anything  can  be  done  to  ameliorate  the  patient's  condition,  which,  how- 
ever, as  has  been  indicated,  is  not  usually  as  unfortunate  as  might  be  sup- 
po.sed.  If  the  atresia  be  limited  in  extent,  involving  but  a  small  part  of  the 
canal  (which  is  not  often  the  case),  whether  it  be  osseous  or  membranous,  an 
effort  may  be  made  to  overcome  it  by  suitable  cutting  or  boring  instruments  ; 
but  if  it  be  more  extensive,  experience  has  shown  that  operative  interference 
is  of  no  avail,  since  the  atresia  invariably  recurs.  Possibly,  skin-grafting  by 
Thiersch's  method  might  under  such  circumstances  render  the  chances  of 


»  Diteases  of  the  Ear,  p.  698.  "  Trans.  Amer.  Otolog.  Soc,  vol.      p.  45. 

"  Reported  by  Dr.  W.  H.  Robb  in  the  Amer.  Journ.  of  Otology,  vol.  iii.  p.  278. 
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success  somewhat  better.  When  there  is  simply  congenital  narrowing  of  the 
canal,  especially  if  it  be  circumscribed,  much  may  be  accomplished  in  time  by 
having  the  patient  wear  continually  in  the  meatus  an  elastic  plug  of  absorbent 
cotton,  sponge,  or  some  similar  material. 

As  much  rarer  congenital  anomalies  unduly  capacious  auditory  canals  are 
met  with,  and  also  a  doubling  of  the  canal.  Sometimes  there  is  a  second 
canal,  terminating  in  a  cul-de-sac,  behind  the  true  canal  and  having  no  con- 
nection with  it,  as  in  the  cases  observed  by  Velpeau  and  Macauln  ;  and 
again,  as  in  Bernard's  case,  there  may  be  two  separate  canals,  which  after  a 
short  course  unite  to  form  a  common  canal.^ 

Impacted  Cerumen. — Occlusion  of  the  auditory  canal  by  a  mass  of 
inspissated  cerumen  is  the  affection  of  the  external  ear  which  most  frequently 
demands  the  attention  of  the  aurist.  Usually  the  patient  is  entirely  uncon- 
scious of  the  presence  of  the  mass  until  the  canal  is  completely  occluded  by 
it.  Then  the  hearing,  which  before  had  not  been  appreciably  diminished, 
although  the  ceruminous  plug  may  have  all  but  filled  the  lumen  of  the  canal, 
becomes  at  once  greatly  impaired,  autophony  manifests  itself,  and  very  fre- 
quently tinnitus  makes  its  appearance  to  add  to  the  discomfort  and  alarm  of 
the  patient.  Although  the  mass  develops  very  slowly,  many  months  usually 
elapsing  before  it  becomes  inconveniently  large,  the  symptoms  just  enumer- 
ated generally  manifest  themselves  suddenly.  The  usual  explanation  of  this 
is  that  water  has  run  into  the  ear  in  washing  or  bathing,  or  in  warm  weather 
perspiration  has  found  its  way  into  it  and  has  caused  the  plug,  which  previ- 
ously had  nearly  filled  the  canal,  to  swell  up  sufficiently  to  make  the  occlu- 
sion complete.  Occasionally  it  is  a  fluid  which  the  individual  has  intentionally 
dropped  into  the  ear  or  some  manipulation  on  his  part  of  the  ceruminous 
mass,  which  brings  about  the  sudden  change.  Exceptionally  the  same  symp- 
toms may  result,  accompanied,  perhaps,  by  pain,  from  a  smaller  mass  of  wax 
(which  left  undisturbed  might  not  have  caused  inconvenience  for  a  long  time) 
being  dislodged  and  pushed  down  upon  the  drumhead  by  the  efforts  of  the 
patient  to  remove  it.  Again,  when  the  plug  is  very  hard  and  occupies  the 
outer  portion  of  the  meatus,  it  may,  through  the  movements  of  the  jaM',  exert 
sufficient  pressure  upon  the  canal-walls  to  cause  pain,  and  perhaps  inflamma- 
tion, before  it  has  become  so  large  as  to  interfere  with  audition. 

The  plug  varies  greatly  in  consistency  and  in  solubility,  and  frequently 
contains  innumerable  short,  pale  hairs  (from  the  walls  of  the  canal).  Very 
often  it  is  in  part  made  up  of  pieces  of  exfoliated  epidermis,  and  exception- 
ally it  has  as  a  nucleus  some  small  foreign  body  which  has  found  its  way  into 
the  ear,  or  an  old  scab  left  by  a  former  otitis.  More  frequently  than  not  both 
ears  are  involved,  so  both  should  invariably  be  examined. 

Among  the  rarer  symptoms  produced  by  the  presence  of  impacted  ceru- 
men in  the  ear  may  be  mentioned  dizziness,  reflex  cough,  perturbation  of  the 
mental  faculties  with  inability  to  concentrate  the  mind  in  intellectual  pur- 
suits, disturbances  of  gait  simulating  those  of  locomotor  ataxia  (Risley), 
epileptiform  convulsions,  and,  in  a  case  reported  by  the  writer,  ^  inability 
to  swallow,  accompanied  by  a  feeling  of  oppression  about  the  heart.  The 
added  danger  which  results  in  otitis  media  from  a  ]>re-existent  occlusion  of 
the  meatus  by  impacted  cerumen  should  also  not  be  lost  sight  of. 

With  good  illumination  it  is  usually  a  very  easy  matter  to  detect  the 
resence  of  a  ceruminous  plug  in  the  auditory  canal.    It  is  seen  as  a  dark- 
rown  mass  filling  the  lumen  of  the  canal,  and  with  its  outer  surface  situated 
usually  at  about  the  line  of  juncture  of  the  osseous  and  membranous  portions 

1  Politzer:  Diseases  of  the  Ear,  p.  698.  '  Trans.  Amer.  Otolog.  Soc,  vol.  v.  p.  508. 
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of  the  meatus.  Touched  with  a  probe,  it  may  appear  quite  hard,  or  may  be 
soft  and  easily  indented.  Generally  the  inner  extremity  of  the  mass  reaches 
to,  and  rests  upon,  the  tympanic  membrane. 

The  etiolog-y  of  this  affection  has  received  considerable  attention,  and, 
while  it  cannot  be  claimed  that  it  is  as  yet  fully  understood,  there  is  a  genoi-al 
agreement  at  least  as  to  two  points :  in  the  first  place,  that,  probably  through 
reflex  influence,  the  ceruminous  glands  are  frequently  abnormally  active 
in  the  presence  of  chronic  inflammatory  affections  of  the  naso-pharynx  ;  in 
the  second  place,  that  under  such  circumstances  and  often  perhaps  inde- 
pendently of  such  conditions,  there  is  a  disturbance  of  the  normal  outgrowth 
of  the  epidermis  which  covers  the  external  surface  of  the  drumhead  and 
lines  the  walls  of  the  meatus.  This  in  health  tends  to  transport  the  cerumen 
from  the  deeper  portions  of  the  canal  to  its  external  orifice,  where  it  falls  out 
or  is  removed  in  the  ordinary  daily  ablutions.  That  catarrh  of  the  naso- 
pharynx is  frequently  present  when  there  is  a  disposition  to  the  formation 
of  ceruminous  plugs  in  the  ears  is  a  fact  of  daily  observation,  and  there  can 
be  little  doubt  that  it  is  an  imj^ortaut  factor  in  their  causation.  And  the  com- 
positi(Mi  of  many  masses  of  impacted  cerumen — made  up,  in  great  part,  of 
layers  of  exfoliated  epidermis,  and  sometimes  enclosed  in  a  tliin  pouch  of 
epidermis  which  has  been  cast  off  entirely  from  the  tympanic  membrane  and 
the  walls  of  the  meatus — would  seem  to  show  that  under  certain  circum- 
stances there  is  not  only  an  arrest  of  the  normal  outgrowth  of  the  epidermis, 
but  an  actual  reversal  in  the  direction  of  its  growth,  tending  to  a  heaping  up 
of  epithelial  d6bris  in  the  deeper  parts  of  the  canal,  as  well  as  to  an  impac- 
tion of  cerumen. 

Treatment. — It  would  seem  that  as  to  the  manner  of  dealing  witli  so 
simple  a  condition  there  could  be  but  little  room  for  difference  of  opinion, 
still  less  for  contention.  Such,  however,  is  far  from  being  the  case,  for  one 
very  high  authority  tells  us  in  his  excellent  treatise  upon  diseases  of  the  ear 
that  the  syringe  should  rarely  be  used  for  the  removal  of  cerumen,  and  that 
with  the  curette  and  the  angular  forceps  one  may  accomplish  in  ten  or  fifteen 
minutes  what  cannot  be  done  with  the  syringe  in  an  hour's  time ;  while  an- 
other excellent  authority  tells  us  in  his  book  that  in  four  or  five  years  he  has 
not  met  with  a  single  instance  in  which  by  means  of  the  syringe  he  has 
failed  to  remove  impacted  cerumen  from  the  ear  in  one  sitting  of  five  minutes 
or  less,  and  that  as  to  the  curetting  method  he  feels  that  he  cannot  seriously 
argue  the  question.  At  the  risk  of  seeming  to  be  contentious  himself,  the 
writer  cannot  refrain  from  saying  that  this  last  expressed  sentiment  meets 
with  his  fullest  endorsement.  But  still  another  very  high  authority,  whose 
example  in  most  things  we  are  glad  to  follow,  actually  commends  the  intro- 
duction of  a  strong  solution  of  caustic  potash  into  the  ear  (of  course  with  the 
exercise  of  extreme  caution)  in  order  to  saponify  quickly  the  ceruminous 
mass  and  so  to  facilitate  its  removal.  As  to  this  procedure,  it  may  be 
remarked  that  in  kindling,  and  especially  in  rekindling  a  fire,  petroleum  is  a 
great  saver  of  time ;  but,  even  so,  it  is  not  the  part  of  wisdom  to  commend 
its  general  use  in  this  Avay. 

The  method  of  dealing  with  impacted  cerumen  which  the  writer  has 
found  most  convenient,  and  which  he  has  emjiloyed  for  many  years,  is  as 
follows  :  In  the  great  majority  of  cases  the  syringe  is  chiefly  relied  upon. 
When,  however,  the  ceruminous  mass  proves  obdurate  and  does  not  easily 
undergo  disintegration,  the  angular  probe  or  the  instrument  for  the  removal 
of  foreign  bodies  represented  in  Fig.  490  is  brought  into  requisition  and  the 
mass  is  partly  broken  up  or  separated  from  its  attachment  to  the  canal-wall. 
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After  this  the  syringing  is  resumed,  and  usually  with  much  better  ell'ect. 
Bicarbonate  of  soda  is  invariably  added  to  the  warm  water  (105°-110'^  F.) 
with  which  the  syringing  is  done,  as  it  unquestionably  facilitates  the  removal 
of  the  wax  and  certainly  does  no  harm  to  the  syringe,  as  has  been  suggested. 
The  quantity  used  is  never  accurately  determined,  but  is  approximately  half 
an  ounce  to  a  quart.  The  ear  is  inspected  fi-om  time  to  time  to  make  sure 
that  there  is  still  cerumen  in  it,  and  that  the  syringing  is  not  being  kept  up 
unnecessarily.  As  the  mass  diminishes  in  size  and  there  is  a  likelihood  that 
the  stream  of  water  may  impinge  upon  the  drumhead,  the  force  with  which 
it  is  thrown  into  the  ear  is  lessened.  The  exact  direction  in  which  the  stream 
strikes  the  impacted  mass  is  not  thought  to  be  of  especial  moment,  and  no 
apprehension  is  felt  that  this  may  result  in  the  plug  being  driven  by  the 
force  of  the  water  more  deeply  into  the  meatus,  as  some  have  imagined. 
When  both  ears  are  affected,  unless  the  mass  first  attacked  comes  out  very 
readily,  the  syringing  is  alternated  from  one  ear  to  the  other,  as  this  saves 
time  and  appreciably  diminishes  the  amount  of  syringing  required.  The 
intermittent  stream  of  a  piston  syringe  is  employed,  and  is  thought  to  be 
more  efficacious  than  the  continuous  stream  of  a  fountain  syringe.  The 
hard-rubber,  kidney-shaped  basin  commonly  employed  by  aurists  has  been  long 
since  discarded,  because  it  is  concave  where  it  should  be  convex,  and  so  does 
not  fit  well  into  the  hollow  beneath  the  ear,  and  because,  moreover,  it  is  so  long 
and  shallow  that  a  very  slight  movement  on  the  part  of  the  patient  is  likely 
to  cause  its  contents  to  slop  over  upon  the  clothing.  Instead  of  this,  a  china 
bowl  (one  made  of  hard  rubber  or  metal  might  be  better,  because  less  fragile) 
of  the  shape  represented  in  Fig.  489  is  used,  and  has  been  found  much  better 
adapted  to  the  purpose,  since  it  is  free  from  both 
of  the  faults  mentioned.  It  is  always  held  by 
the  patient,  over  whose  shoulder  a  napkin  is 
spread,  rather  than  by  an  assistant,  unless  the 
patient  be  a  young  child.  When  inspection 
with  the  speculum  and  mirror  shows  that  all  of 
the  cerumen  has  been  removed,  two  or  three 
syringefuls  of  plain  warm  water  are  gently 
thrown  into  the  ear  to  wash  out  the  previously- 
used  soda  solution.  The  ear  is  then  dried  with 
a  spill  of  soft  linen  and  closed  with  a  bit  of  ab-  ^'^Af<:r^%yr^nii^x^^^^'^^ 
sorbent  cotton,  which  in  cold  weather  the  patient 

is  advised  to  Avear  until  bedtime.  If  the  plug  proves  to  be  exceptionally 
refractory  or  time  be  pressing,  the  patient  is  tofd  to  report  the  next  day,  and 
in  the  meantime  to  drop  into  the  ear  several  times  a  little  warm  sweet  oil, 
or,  if  it  be  inconvenient  for  him  to  do  this,  the  ear  is  filled  with  a  saturated 
solution  of  soda,  and  after  perhaps  a  half-hour's  wait  the  syringing  is 
resumed.  The  cases  in  which  the  plug  cannot  be  removed  at  one  sitting  are 
very  exceptional,  but  the  Avriter  is  compelled  to  admit  that  with  the  best 
skill  he  can  command  it  is  not  unusual  for  him  to  spend  many  more  than 
"five  minutes"  in  accomplishing  this  result. 

It  occasionally  happens  that  upon  inspecting  the  ear  it  can  be  seen  that 
the  mass  of  cerumen  does  not  extend  into  the  deeper  parts  of  the  canal. 
Under  such  circumstances,  if  it  is  found  to  be  of  its  usual  firmness,  it  is  often 
possible  with  the  traction  instrument  (Fig.  490)  to  draw  out  the  whole  mass 
at  a  single  effort,  and  so  to  save  both  time  and  trouble.  If,  however,  even  in 
such  a  case,  the  cerumen  proves  to  be  of  such  consistency  that  it  can  be  re- 
moved only  bit  by  bit,  it  is  better  to  resort  to  the  syringe  without  further  ado. 


702  AFFECTIONS  OF  THE  EXTERNAL  EAR. 

The  writer  knows  of  no  means  by  whicli  the  well-recognized  disposition 
of  impacted  cerumen  to  recur  after  having  been  removed  can  be  overcome, 


Fig.  490.— Foreign-body  traction-hook  made  of  a  steel  hair-pin. 


except  in  so  far  as  the  cure  or  amelioration  of  any  accomjmnying  inflamma- 
tion of  the  naso-pharynx  tends  to  this  result. 

Circumscribed  Inflammation  {Furuncle). — Furuncular  inflammation 
of  the  external  auditory  canal  is  of  very  frequent  occurrence.  The  furuncles 
almost  always  form  in  the  outer  third  of  the  meatus,  and  their  starting-point 
is  in  the  ceruminousor  sebaceous  glands  or  in  the  hair-follicles  which  are  situ- 
ated in  this  portion  of  the  canal.  Oftener  than  not  several  furuncles  occur 
at  the  same  time  or  in  quick  succession,  and  occasionally,  in  the  absence  of 
proper  treatment,  they  may  recur  at  brief  intervals  for  weeks.  They  give 
rise  to  severe  pain,  and  to  so  much  swelling  of  the  membranous  portion  of 
the  meatus  as  to  occlude  it  completely,  and  so  produce  a  transient  impairment 
of  hearing.  The  discharge  is  slight  and  thick,  difl'ering  markedly  from  the 
more  copious  and  thinner  discharge  which  is  usual  in  acute  purulent  inflam- 
mation of  the  middle  ear.  The  swelling  and  sensitiveness  of  the  meatus  are 
commonly  so  great  as  to  preclude  an  inspection  of  its  deeper  parts  and  of  the 
tympanic  membrane ;  but  the  location  and  appearance  of  the  swelling,  the 
scantiness  and  character  of  the  discharge,  the  history  of  the  onset  of  the 
attack,  and  the  absence  of  tinnitus,  and  of  such  a  degree  of  deafness  as  com- 
monly attends  acute  inflammation  of  the  middle  ear,  usually  render  a  dif- 
ferential diagnosis  from  this  latter  affection  a  matter  of  no  great  difliculty. 

Furuncular  inflammation  of  the  meatus  is  in  most  instances  traceable 
to  a  pre-existing,  perhaps  very  slight,  dermatitis  or  eczema  of  the  mem- 
branous portion  of  the  canal.  This  gives  rise  to  itching,  which  the  individual 
attempts  to  relieve  by  scratching  the  ear  with  the  finger-nail  or  with  a  tooth- 
pick, a  match,  a  bodkin,  a  hair-pin,  or  some  such  instrument,  and  sooner  or 
later  he  succeeds  not  only  in  producing  an  abrasion  of  the  canal-wall,  but  in 
implanting  upon  this  denuded  surface,  which  in  all  probability  involves  the 
orifices  of  several  of  the  ceruminous  or  sebaceous  glands,  a  pyogenic  organism 
(usually  the  staphylococcus  aureus  or  albus),  the  subsequent  development  of 
which  brings  on  the  furunculosis.  In  other  instances  the  furuncular  inflam- 
mation is  secondary  to  otitis  media  purulenta — a  localized  infection,  from  the 
entrance  of  the  micrococci  into  the  hair-follicles  or  into  the  ceruminous  or 
sebaceous  glands,  resulting  from  the  walls  of  the  canal  being  constantly 
bathed  in  the  pus  which  flows  from  the  middle  ear.  A  depressed  state  of 
the  general  health  is  also  frequently  an  imj)ortant  factor  in  the  etiology  cf 
furunculosis  of  the  external  ear  as  it  is  in  furunculosis  occurring  in  other 
regions. 
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Exceptionally,  small  abscesses  are  met  with  in  the  deeper  ])()rtion  of  the 
meatus.  These  usually  run  a  more  protracted  course,  being  often  dependent 
upon  caries  of  the  underlying  bone  or  upon  tympanic  or  mastoid  disease. 

Treatment. — If  seen  in  its  incipieucy,  furuncular  inflammation  of  the 
auditory  meatus  can  occasionally  be  aborted  by  the  application  to  the  walls 
of  the  canal  of  an  ointment  of  yellow  ox  id  of  mercury  and  vaselin  (gr.  j-ij 
to  oj)  and  the  administration  of  a  brisk  calomel  cathartic ;  and,  it  may  be 
added,  in  the  occasional  application  of  this  same  ointment  we  have  a  prophy- 
lactic measure  of  great  value,  for  the  chronic  dermatitis,  which,  as  has  been 
said,  is  so  often  the  precursor  of  furunculosis,  may  by  this  means  almost 
always  be  cured  or  kept  in  abeyance,  and  thus  the  disposition  to  acute  out- 
breaks be  removed. 

When  the  furuncle  is  more  fully  developed,  so  favorable  a  result  is  not  to 
be  anticipated,  but  the  yellow-oxid  ointment  is  still  useful  in  lessening  the 
likelihood  of  the  inflammation  invading  other  follicles.  For  the  relief  of  the 
severe  pain,  the  head  (in  lying  down)  should  be  kept  as  high  as  practicable, 
dry  or  moist  heat  (a  Japanese  "stove"  or  a  pad  of  gauze  wrung  out  in  hot 
water,  freely  sprinkled  with  laudanum  and  covered  with  a  piece  of  rubber 
protective  or  oiled  silk)  should  be  applied  to  the  ear,  and  six  or  eight  drops 
of  a  solution  of  atropia  and  cocain  in  almond  oil  ^  (atrop.  alk.  gr.  j, 
cocain  alk.  gr.  ij,  ol.  amyg.  dulc.  3ij)  should  be  dropped  into  the  canal  (and 
retained  by  a  pledget  of  cotton)  three  or  four  times  in  twenty-four  hours,  or 
the  "  baume  tranquille  "  of  the  French  Codex  may  be  similarly  employed. 
The  application  of  a  10  to  20  per  cent,  solution  of  menthol  in  albolene  or 
olive  oil  is  also  recommended.  Should  these  measures  fail  to  relieve  the  pain, 
as,  it  must  be  admitted,  not  infrequently  happens,  morphin  may  be  adminis- 
tered hypodermically  or  by  the  mouth. 

The  writer  is  inclined  to  agree  with  those  (Wilde,  Buck,  and  others)  who 
think  that  a  very  early  incision  of  the  furuncle  is  uncalled  for,  and  may  do 
more  harm  than  good.  When,  however,  it  is  evident  that  pus  has  formed,  its 
escape  should  be  facilitated  by  an  incision,  which  may  be  conveniently  made 
with  the  knife  represented  in  Fig.  491,  which  some  years  since  the  writer 


Fig.  491.— Writer's  knife  for  incising  furuncles  of  the  external  auditory  canal  (to  be  used  with  the  angular 

handle  shown  in  Fig.  523). 

contrived  for  this  purpose.  The  local  abstraction  of  blood  hardly  seems  to 
be  called  for,  although  it  is  claimed  for  it  that,  if  employed  at  the  outset,  it 
often  proves  of  much  value.  After  the  furuncles  have  ojiened  or  been  in- 
cised, douching  or  gently  syringing  the  ear  with  a  saturated  solution  of  boric 
acid  is  a  useful  measure.  The  state  of  the  bowels  and  the  general  condition 
of  the  health  should  be  looked  to,  and  tonics  or  laxatives  should  be  adminis- 
tered when  they  seem  to  be  indicated. 

Diffuse  Inflammation. — Diffuse  inflammation  of  the  external  auditory 
canal  occurs  as  an  acute  and  as  a  chronic  affection.  It  differs  from  furuncular 
inflammation  in  that  it  tends  to  involve  the  whole  extent  of  the  auditory 
canal,  the  osseous  as  well  as  the  membranous  portion.  The  pain  which  usually 
is  present  only  in  acute  cases  is,  as  a  rule,  not  so  severe,  and  the  swelling, 

^  This  solution  luis  been  prepared,  at  llie  suggestion  of  the  writer,  by  Messrs.  Hynson  & 
Westcott,  of  Baltimore,  as  a  substitute  for  tlie  aqueous  solutions  of  the  salts  of  cocain  and  atro- 
pia.   It  has  been  found  especially  valuable  in  the  treatment  of  acute  otitis  media. 
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especially  at  the  orifice  of  tlie  meatus,  not  so  marked,  as  in  fiirunculosis. 
The  discharge  is  slight  and  generally  serous  or  sero-purulent  in  character.  In 
the  chronic  cases  especially,  itching  is  a  prominent  symptom.  The  dermal 
layer  of  the  tympanic  membrane  is  frequently  involved  in  the  inHannnatory 
process,  and,  like  the  neighboring  walls  of  the  meatus,  may  b(!  markedly 
hyperemic.  There  is  also  a  disposition  to  exfoliation  of  the  epidermis  from 
the  drumhead  as  well  as  from  the  canal-walls. 

Frequently  the  disease  is  essentially  an  eczema  of  the  external  ear,  and  the 
auricle,  as  well  as  the  auditory  canal,  may  be  involved  in  the  inflammatory 
process.  It  is  often  present  in  chronic  otorrhea,  being  excited  by  the  con- 
tinual flow  of  pus  through  the  meatus.  In  other  cases  it  is  of  traumatic 
origin,  arising  perhaps  from  the  entrance  of  some  irritant  substance  or  foreign 
body  into  the  ear ;  and  in  still  otiiers  it  is  due  to  the  presence  in  the  auditory 
canal  of  a  fungous  growth,  usually  the  aspergillus  nigricans,  and  less  often  the 
aspergillus  glaucus  or  the  aspergillus  flavescens.  For  this  variety  of  inflam- 
mation of  the  external  ear  Virchow  has  suggested  the  name  otoviycofiis. 

A  variety  of  diffuse  otitis  externa  which  deserves  especial  mention,  aud 
the  etiology  of  which  is  not  veiy  well  understood,  is  that  which  is  denomi- 
nated desquamative  inflammation  of  the  auditory  canal,  and  Avhich  leads  to  the 
condition  known  as  keratosis  obturans  or  cholesteatoma.  Primarily,  this  is  a 
diffuse  dermatitis  characterized  by  an  excessive  proliferation  and  desquama- 
tion of  epithelium  ;  but  at  a  later  stage  the  periosteum  and  underlying  bone 
are  not  infrequently  involved,^  and  areas  of  caries  and  necrosis,  sometimes 
accompanied  by  the  development  of  polypi,  may  occur ;  while  in  some  in- 
stances marked  absorption  of  the  bony  walls  of  the  meatus  takes  place,  result^- 
ing  in  a  great  increase  of  its  caliber.  Eventually,  the  auditory  canal  becomes 
completely  occluded  by  the  exfoliated  epithelium,  which  forms  into  a  tough, 
laminated  plug  containing  between  its  layers  an  admixture  of  inspissated 
cerumen.  For  a  time  this  may  give  rise  to  no  inconvenience  other  than 
deafness,  probably  accompanied  by  tinnitus  ;  but  sooner  or  later,  thi'ough  the 
invasion  of  bacteria  (which  seems  to  be  Nature's  method  of  ridding  the 
economy  of  such  an  incubus),  an  acute  outbreak  of  inflammation  occurs, 
accompanied  by  pain,  suppui'ation,  and  partial  disintegration  of  the  laminated 
mass.  It  is  at  this  time  that  medical  advice,  if  it  has  not  previously  been 
obtained,  is  usually  sought. 

Treatment. — As  may  be  inferred,  the  treatment  of  diffuse  inflammation 
of  the  auditory  canal  will  necessarily  vary  with  the  origin  and  character  of 
the  attack.  For  the  relief  of  pain  the  anodyne  applications  which  have  been 
described  in  treating  of  furuncular  inflammation,  and  especially  the  solution 
of  the  alkaloids  of  cocain  and  atropin  in  the  oil  of  sweet  almonds,  will  be 
found  useful.  In  otomycosis  the  intruding  fungus  must  be  gotten  rid  of  as 
soon  as  possible — in  the  first  place,  mechanically,  by  means  of  the  syringe, 
forceps,  and  traction-hook  ;  and,  in  the  second  place,  by  the  insufflation  of  the 
powder  containing  equal  parts  of  oxid  of  zinc  and  boric  acid  which  has 
already  been  spoken  of,  and  which  was  recommended  for  this  purpose  by  the 
writer  many  years  since.^  The  efficacy  of  this  remedy,  which  depends  upon 
the  drying  effect  of  the  oxid  of  zinc  as  well  as  upon  the  jn'oven  specific 
action  of  boric  acid  in  preventing  the  growth  of  as])ergillus  and  other 
related  fungi,  is  so  marked  that,  in  the  experience  of  the  writer,  a  second 
application  is  only  exceptionally  required  to  completely  destroy  the  varieties 
of  aspergillus  which  are  usually  encountered  in  the  ear.  It  has,  moreover, 
the  great  additional  advantage  of  being  one  of  the  best  possible  agents  for  the 
'  Perhaps  the  primary  lesion  [Ed.].     ^  Amcr.  Journ.  of  Otology,  vol.  iii.  p.  119,  April,  1881. 
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relief  of  the  inflaninintion  of  the  aucHtory  cniial  excited  by  the  presence 
of  the  parasite,  in  this  respect  certainly  being  far  better  than  alcohol,  which 
has  been  Avidely  commended  for  the  destrnction  of  aural  fungi.  With  the 
eradication  of  the  aspergillus  tiie  inHamniation  usually  subsides  promptly  ; 
and.  as  a  rule,  no  other  treatment  than  the  insuffhition  of  the  zinc  and  boric 
acid,  which  may  require  to  be  repeated  once  or  twice,  is  called  for. 

In  desquamative  inflammation  the  removal  of  the  mass  of  exfoliated 
epithelium,  which  sometimes  is  a  difficult  task,  requiring  several  sittings,  is 
of  course  the  first  thing  to  be  accomplished.  This  can  best  be  effected  by  the 
syringe,  aided  by  the  forceps,  traction-instrument,  and  probe.  The  removal 
of  the  plug  should  be  followed  by  the  insufHation  of  boric  acid  and  ox  id 
of  zinc,  which  the  writer  has  found  especially  useful  in  these  cases.  A 
powder  containing  equal  parts  of  aristol  and  boric  acid  has  also  been  found 
of  service.  In  the  uncomplicated  forms  of  diffuse  inflammation  of  the  audi- 
toiy  canal — which,  as  has  been  said,  are  frequently  eczematous  in  character — 
these  same  applications  are  indicated  if  a  dr}  ing  eflFect  is  desired  ;  while  in 
other  cases  the  yellow-oxid-of-mercury  and  vaselin  ointment,  previously  men- 
tioned, is  often  of  great  value ;  and  so  also  is  an  ointment  composed  of  oxid 
of  zinc,  boric  acid,  and  vaselin,  to  which  a  small  quantity  of  balsam  of 
Peru  may  at  times  be  added.  (Zinci  oxide  gr.  xxx-lx,  acid,  boric.  Z}r 
vaselin  Strong  solutions  of  ultimate  of  silver  (sj-iij  to  §j)  are  highly 

commended  by  Buck  and  others.  Tonics,  laxatives,  and  other  constitutional 
remedies,  such  as  the  salts  of  lithia,  arsenic,  etc.,  may  often  be  prescribed  with 
advantage.    Polypi,  if  present,  should  be  removed  with  the  forceps  or  snare 


Fig.  492.— Myxomatous  polyp  filling  the  canal.        Fig.  493.— Large  polypoid  mass  growing  out  from 

depths  of  the  canal  and  filling  the  concha. 

(they  are  usually  quite  small,  but  may  be  multiple),  and  any  areas  of  carious 
bone  should  be  carefully  curetted,  or,  better  still,  perhaps,  if  limited  in  extent, 
should  be  touched  with  muriatic  acid  diluted  with  two  or  three  parts  of  water, 
which  seems  to  do  good  not  only  by  its  stimulant  action,  but  by  its  solvent 
effect  upon  the  necrosed  bone. 

Polypi. — In  most  instances  where  a  polypus  is  found  occupying  the 
external  auditory  canal  it  has  its  origin  in  the  tympanic  cavity,  and  grows 
from  there  (the  drumhead  being  partially  or  completely  destroyed)  into  the 
meatus.  Exceptionally,  however,  the  polypi  which  form  in  the  cour.se  of 
chronic  otorrhea  spring  from  the  walls  of  the  canal,  usually  in  the  neighbor- 

45 
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hood  of  the  merabrana  tynipaiii.  They  also  are  occasionally  met  with  in  the 
absence  of  perforation  of  the  drumhead,  as  after  injuries  of  the  meatus,  caries 
of  its  walls,  furuncular  inflammation,  and,  as  has  just  been  indicated,  in  the 
course  of  desquamative  otitis  externa.    Poulticing  is  at  times  responsible. 

Their  treatment  consists  in  early  removal  (with  forceps  if  they  are  small, 
or  with  the  snare  if  they  are  larger  and  their  point  of  attachment  cannot  cer- 
tainly be  made  out),  the  application  of  chromic  acid  to  the  pedicle,  and  the 
insufflation  of  boric  acid  by  itself  or  in  combination  with  aristol  or  oxid  of 
zinc.  Properly  carried  out,  these  measures  render  a  recurrence  of  the  polypus 
very  unlikely. 

^Exostosis  and  Hyperostosis. — The  term  exostosis  is  a])plied  to  those? 
bony  growths  upon  the  walls  of  the  external  auditory  canal  which  are  cir- 
cumscribed and  fairly  well  defined  in  contour  (Fig.  494) ;  while  by  hyperos- 
tosis is  meant  that  condition  in  which  the  caliber  of  the  bony  meatus  is  grad- 
ually encroached  upon  (see  Fig.  464),  probably  tiiroughout  a  considerable  part 
of  its  length,  by  a  diffuse  growth  of  bone,  which  is  usually  the  result  of  a  chronic 
periostitis  secondary  to  long-standing  otorrhea.  In  extreme  cases  of  hy^jer- 
ostosis  a  complete  bony  occlusion  of  the  canal  may  result,  which,  from  its 
appearance  only,  cannot  always  be  distinguished  from  congenital  atresia.  A 
case  of  this  character  observed  by  the  writer  has  already  been  referred  to 
in  treating  of  congenital  anomalies  of  the  external  auditory  canal.  The 
growths  denominated  exostoses  are  met  with  in  all  parts  of  the  osseous 
canal,  vary  greatly  in  shape,  being  usually  mound-like,  with  a  broad  base, 

but  occasionally  distinctly  pedunculated ; 
may  occur  singly  or  in  groups,  and  differ 
markedly  in  structure,  being  sometimes 
of  ivory-like  hardness  and  at  other  times 
composed  of  soft  cancellous  tissue.  They 
may  be  present  in  the  auditory  canal  for 
years  without  their  existence  being  known, 
for  they  are  usually  of  very  slow  growth 
and  quite  painless.  Their  presence  is  fre- 
quently revealed  by  some  intercurrent 
aural  aff*ection,  such  as  acute  otitis  media 
or  an  accumulation  of  cerumen,  which 
affections,  as  may  be  readily  understood, 
they  may  greatly  complicate.  Gout, 
rheumatism,  and    syphilis    have  been 

regarded  as  having  to  do  with  their  causa- 
FiG.  494.-Exostosis  arising  from  the  back  ^j^^^^  ^^^^  ^j^j^  j^^^  ^^^^  cl^^rly  demon- 
strated. That  there  is  a  racial  predispo- 
sition to  growths  of  this  character  is  certainly  true.  They  are  said  to  be 
more  frequent  among  the  inhabitants  of  England  than  among  our  own  peo])le, 
are  of  very  common  occurrence  among  the  natives  of  the  Hawaiian  islands, 
and  have  been  observed  very  often  in  the  skulls  of  the  Mound-builders. 

Treatment. — When  occlusion  of  the  meatus  is  threatened  from  a  diff'use 
hyperostosis  every  effbrt  should  be  made  to  cure  the  otorrhea  which  usually 
coexists,  as  this  of  itself  may  arrest  the  progress  of  tlie  affection.  It  w"ill 
also  permit  the  continuous  wearing  of  an  elastic  plug  in  the  canal,  which  in 
time  may  be  expected  to  effect  something  in  the  way  of  dilatation.  The 
plug  should  not  be  harsh  in  its  action,  however,  or  it  may  do  more  harm 
than  good.  Fine  sponge  and  al)sorbcnt  tiotton  have  already  been  mentioned 
as  being  useful  for  this  purpose.    When  complete  bony  atresia  of  the  canal 
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exists,  operative  interference  is  not  indicated  unless  there  is  good  reason  to 
believe  that  the  septum  is  quite  thin,  for  under  other  circumstances  it  is 
almost  sure  to  prove  of  no  avail. 

As  to  the  treatment  of  the  circumscribed  osteomata,  non-interference  is 
generally  advised,  unless  there  be  some  especial  indication  for  operation  ;  as, 
for  example,  when  the  enlargement  of  the  growth  is  interfering  with  audition 
or  when  some  intercurrent  ti'ouble,  such  as  otitis  media  suppurativa,  compli- 
cates the  situation.  When  the  exostosis  is  pedunculated  and  is  so  situated 
that  its  removal  is  not  a  difficult  matter,  the  writer  thinks  that  it  is  judi(!ious 
to  get  rid  of  it  without  waiting  for  possible  futui'e  complications.  His 
experience  in  the  removal  of  such  growths  is  limited,  but,  so  far  as  it  war- 
rants deductions,  is  distinctly  favorable  to  the  use  of  the  gouge  and  mallet 
rather  than  the  dental  lathe,  which  has  been  recommended  for  this  purpose. 

False  Membranes. — An  occlusion  of  the  auditory  canal  of  much  less 
formidable  character  than  that  which  may  result  from  hyperostosis  is  occa- 
sionally met  wnth.  The  occluding  membrane  is  sometimes  composed  simply 
of  the  epidermal  layer  of  the  drumhead,  which  has  been  cast  off  entire,  and 
of  course  is  without  vitality.  When  such  a  membrane  is  located  near  the 
inner  extremity  of  the  meatus,  it  is  not  always  easy  to  distinguish  it  from 
the  true  tympanic  membrane  altered  by  disease.  It  interferes  in  some 
measure  with  the  hearing,  and  should  be  broken  through  with  a  probe  and 
removed  with  the  traction-hook  or  forceps.  In  other  cases  the  membrane 
is  of  quite  a  different  character,  being  supplied  with  blood-vessels  and  pos- 
sessing a  low  vitality.  Such  septa,  as  Buck  has  pointed  out,  are  usually  the 
result  of  granulation-tissue  springing  from  opposite  points  of  the  walls  of 
the  canal  and  uniting  in  time  to  form  a  continuous  membrane.^ 

Treatment.  —  As  septa  of  this  character  interfere  materially  with 
hearing,  their  removal  is  indicated.  This  may  be  effected  by  any  suitably 
shaped  knife,  and,  as  they  show  at  times  a  disposition  to  recur,  the  subsequent 
application  of  chromic  acid  or  other  caustic  agent  to  the  marginal  remains  of 
the  membrane  may  be  called  for.  In  the  writer's  case,  to  Avhich  reference 
has  been  made,  the  removal  of  the  membrane  and  the  subsequent  wearing  of 
a  vaselin  and  cotton  artificial  drum  resulted  in  very  marked  improvement  in 
hearing  (see  page  784). 

New  growths,  having  their  origin  in  the  external  auditory  canal,  apart 
from  osteomata  and  polypi,  are  extremely  rare.  Sebaceous  cysts  upon  the 
walls  of  the  meatus  are  met  with  occasionally ;  chondromata  have  been 
observed  by  Launay  and  Politzer ;  and  cases  of  cylindroma,  pedunculated 
papilloma,  and  of  epithelioma  and  sarcoma  have  been  reported. 

The  indications  for  treatment  are  simply  those  which  apply  to  similar 
tumors  located  elsewhere. 

Syphilis  does  not  often  invade  the  external  auditory  meatus,  but  one 
case  at  least  of  primary  infection  at  this  point  has  been  observed.  Condylo- 
mata and  syphilitic  ulcers  are  more  frequently  encountered.  The  diagnosis  is 
facilitated  by  the  presence  of  syphilitic  lesions  in  other  parts  of  the  body. 

Treatment. — Knapp  recommends  dusting  condylomata  with  calomel,  and 
subsequently  painting  them  with  a  1  per  cent,  solution  of  nitrate  of  silver. 
Politzer  touches  them  with  nitrate  of  silver  or  a  concentrated  solution  of 
chromic  acid,  and  afterwards  applies  a  1  :  30  solution  of  corrosive  sublimate. 
For  syphilitic  ulcers  he  uses  tincture  of  iodin,  painting  it  upon  the  ulcer  sev- 

'  For  a  report  of  several  interesting  cases  of  tliis  character  observed  by  Dr.  Buck  see  liis 
Manual  of  Diseases  of  the  Ear,  p.  110  el  acq.,  and  for  an  account  of  a  similar  case  met  witli  by 
the  writer  see  Trans.  Amer.  Otol.  Soc,  vol.  iv.  p.  541,  1890. 
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erul  times.  He  also  mentions  a  case  in  wlucli  healing  was  brought  about  by- 
keeping  a  phig  of  mercurial  plaster  in  the  meatus.  Calomel  and  the  yellow 
ox  id  of  mercury  suggest  themselves  as  remedies  likely  to  prove  useful. 

Wounds  involving  only  the  external  auditory  canal  are  rare.  Buck 
speaks  of  tiic  tendency  to  persistent  hemorrhage  which  characterizes  such 
wounds,  and  gives  as  an  explanation  that  the  blood-vessels  of  the  cartilagi- 
nous framework  of  the  canal  are  capable  of  contracting  and  retracting  to  but 
a  limited  extent.  Slight  abrasions  of  the  walls  of  the  meatus  from  efforts  to 
remove  cerumen  or  to  relieve  itching  are  common,  and  are  of  importance  only 
because,  as  has  been  stated,  they  so  often  lead  to  furuncular  inflammation. 
Fractures  of  the  base  of  the  skull  not  infrequently  involve  the  walls  of  the 
bony  meatus. 

The  indications  for  treatment  arc  to  free  the  canal  from  blood  and  any 
extraneous  substances  which  may  be  present  by  syringing  with  a  warm  anti- 
septic solution  (boric  acid),  and  then,  by  the  insufflation  of  boric  acid  or 
boric  acid  and  aristol,  and  closing  the  meatus  with  a  cotton  plug,  to  keep  the 
parts  as  nearly  aseptic  as  possible. 

Koreign  Bodies. — Although  the  position  and  conformation  of  the  audi- 
tory canal  do  not  favor  the  entrance  of  foreign  bodies,  they  not  infre- 
quently find  their  way  into  the  ear.  Children  have  a  habit  of  thrusting  such 
things  as  beads,  beans,  cherry-stones  and  the  like  into  their  own  ears  or  into 
the  ears  of  their  playmates,  while  inanimate  objects  of  a  different  character, 
such  as  grains  of  wheat,  small  pebbles,  etc.,  sometimes  find  accidental  entrance 
into  auditory  canals  of  adults.  Living  insects  also  occasionally  invade  the 
ear — sometiines  by  accident  and  sometimes  by  design,  being  perhaps  attracted 
by  the  odor  of  a  purulent  discharge.  Many  cases,  for  example,  have  been 
reported  in  which  dead  flies  have  been  found  in  suppurating  ears,  and  others 
in  which  the  living  larva  of  the  fly  weix'  present. 

The  common  belie  is  that  the  presence  of  a  foreign  body  in  the  ear, 
without  reference  to  its  character  or  its  mode  of  lodgement,  is  necessarily  a 
serious  matter.  It  is  hardly  necessary  to  say  that  this  belief  is  groundless. 
Usually,  unless  the  object  be  tightly  impacted  in  the  canal,  or  be  pressing 
upon  the  drumhead,  or  be  of  such  shape  or  nature  as  to  cause  exceptional 
irritation,  its  presence  in  the  ear  is  scarcely  appreciated.  On  the  other  hand, 
if  the  substance  which  has  entered  the  ear  be  of  an  irritant  or  caustic  nature, 
or  be  jagged  in  shape  and  so  wedged  in  the  canal  that  the  movements  of  the 
jaw  cause  it  to  wound  the  walls  of  the  meatus,  it  may  give  rise  to  severe  pain 
and  quickly  produce  inflammatory  reaction.  The  entrance  of  living  insects 
into  the  ear  usually  causes  great  discomfort,  and  sometimes  intolerable  agony, 
for  the  contact  of  their  wings  and  feet  with  the  tympanic  membrane  is  not 
only  very  painful,  but  produces  noises  which  are  almost  as  unbearable. 
Maggots  when  they  enter  the  ear  cause  severe  pain,  and  are  difficult  to  re- 
move, because,  as  Blake  has  pointed  out,  they  attach  themselves  to  the  walls  of 
the  canal  by  a  peculiar  hook-like  apparatus  which  they  possess,  and  feed  upon 
the  inflamed  integument.  The  writer  once  i-emoved  from  the  ear  a  living 
tick  which  had  attached  itself  to  the  wall  of  the  meatus.  It  had  entered  the 
ear  about  two  weeks  previously,  and  for  some  days  a  black,  granular  substance 
(its  excrement)  had  been  coming  from  the  canal,  while  a  sound  "like  broil- 
ing "  had  been  heard  from  time  to  time,  and  pain  was  beginning  to  make 
itself  felt.  He  has  also  removed  flics,  maggots,  cockroaches,  and  'Mnigs" 
of  various  kinds  and  sizes.  Stiff  hairs  from  the  head  or  beard  occasionallv 
find  their  way  into  the  ear,  and  if  so  placed  as  to  press  upon  the  drumhead, 
may  cause  much  discomfort. 
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It  should  be  mentioned  that  the  presence  of  a  foreign  body  in  the  ear 
may  excite  marked  roHex  phenomena.  Cases  have  been  reported,  for  ex- 
ample, in  which  cough,  vomiting,  excessive  salivary  secretion,  hemicrania, 
facial  paralysis,  and  epileptiform  convulsions  have  been  produced  in  this  way 
(Poulet). 

Treatment. — The  question  of  how  best  to  deal  with  a  foreign  body  lodged 
in  the  ear  depends  upon  a  variety  of  circumstances,  and  especially  upon  the 
skill  and  experience  of  the  operator.  Doubtless  it  is  best  not  to  allow  any 
foreign  body  to  remain  indefinitely  in  the  auditory  canal ;  but,  as  in  most 
instances  it  is  not  at  all  likely  to  produce  immediate  ill  consequences,  hurried 
and  unskilful  attempts  at  removal  without  proper  instrumental  aid,  whether 
undertaken  by  layman  or  physician,  are  to  be  discouraged.  The  need  for  in- 
terference is  seldom  so  urgent  that  time  cannot  be  taken  to  obtain  expert 
assistance,  and  it  should  be  borne  in  mind  that  the  cases  which  prove  to  be 
serious  and  which  tax  the  ability  of  the  aural  specialist  are  almost  invariably 
those  which  have  previously  been  subjected  to  the  well-meant  but  injudicious 
efforts  of  the  unskilful. 

At  the  outset  it  is  of  the  utmost  importance  to  make  sure  that  there  really 
is  a  foreign  body  in  the  ear,  for  it  not  infrequently  happens  that  misappre- 
hension exists  upon  this  point ;  and  patients  are  bi'ought  to  the  physician 
for  the  removal  of  a  foreign  body  which  has  no  existence  except  in  their 
imagination  or  in  the  imagination  of  those  who  have  them  in  charge.  If  it 
be  lodged  near  the  orifice  of  the  meatus,  it  can  scarcely  escape  detection  at  a 
glaiice,  but  if  it  be  near  the  tympanic  membrane,  an  ear-mirror  and  speculum 
will  usually  be  needed  for  its  discovery ;  and,  indeed,  in  some  ears  (in  which 
the  upward  bend  of  the  floor  of  the  meatus  is  exceptionally  pronounced)  it 
may  be  impossible,  if  the  foreign  body  be  a  small  one  and  be  lying  in  the 
angle  at  the  lower  margin  of  the  drumhead,  to  bring  it  into  view  even  with 
the  best  means  at  command  for  aural  inspection.  It  ought  not  to  be  neces- 
sary to  utter  a  word  of  warning  against  mistaking  the  bright  sui'face  of  the 
tympanic  membrane  itself  for  a  foreign  body  ;  but,  as  mistakes  of  this  kind 
have  occurred,  and  at  the  cost  of  serious  damage  to  the  hearing  apparatus,  such 
a  warning  is  perhaps  not  altogether  superfluous. 

In  unskilled  hands  or  with  a  very  unruly  patient  the  syringe  is  the  safest 
instrument  to  employ  for  the  removal  of  foreign  bodies  from  the  ear,  and 
it  is  one  which  usually  will  be  found  to  accomplish  the  end  in  view.  If, 
however,  the  foreign  body  be  tightly  wedged  in  the  canal,  from  having 
swollen,  as  beans,  peas,  and  such  like  objects  are  likely  to  do  after  entering 
the  ear,  from  inflammatory  swelling  of  the  canal  itself,  or  from  awkward 
efforts  to  remove  it,  the  syringe  is  not  likely  to  prove  effectual.  Whethei',  under 
such  circumstances,  the  physician  unfamiliar  with  operative  procedures  upon 
the  ear  should  desist  from  further  instrumental  interference  and  refer  the  case 
to  an  aural  surgeon,  must  of  course  depend  in  a  great  measure  upon  whether 
such  skilled  assistance  can  be  readily  obtained  or  not.  To  introduce  any  form 
of  instrument  into  the  ear  and  grope  blindly  about  in  the  hope  of  extracting 
a  foreign  body  is  a  most  reprehensible  pi'ocedure,  and  one  so  much  more  likely 
to  do  harm  than  good  that  it  can  hardly  be  justified  under  any  circumstances. 
Such  awkward  manipulations  have  been  known  to  result  not  only  in  loss  of 
hearing,  but  even  in  loss  of  life.  Without  exception,  when  any  instrument 
is  introduced  into  the  ear  for  the  removal  of  a  foreign  body,  the  auditory  canal 
should  be  illuminated  with  the  ear-mirror  (artificial  or  diffuse  daylight  being 
used  as  may  be  preferred),  and  the  foreign  body  itself  and  every  movement 
of  the  instrument  should  be  kept  constantly  in  view. 
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For  the  removal  of  foreign  bodies  which  are  not  spherical  in  shape  and 
do  not  fill  the  lumen  of  the  canal — such  as  insects,  bits  of  wirC;  chips  of 
wood,  and  the  like — the  angular  force})s  are  extremely  useful ;  but  when  a 
glass  bead,  a  pea  or  bean,  or  other  roundish  body  is  impacted  in  tlie  meatus, 
they  are  worse  than  useless,  for  they  cannot  be  opened  wide  enough  to  grasp 
the  object,  and  every  unsuccessful  attempt  to  accomplish  this  only  serves  to 
drive  it  more  deeply  into  tiie  ear.  For  the  extraction  of  such  bodies — and 
they  are  among  those  most  frequently  encountered — the  writer  has  found  a 
traction-hook  similar  to  Fig.  490,  but  stronger,  extremely  valuable.  The 
body  can  scarcely  be  so  tightly  wedged  in  the  ear  as  to  prevent  the  bent  tip  of 
this  instrument  (which  is  serrated  upon  its  under  surface  to  make  it  catch  the 
better)  being  at  some  point  insinuated  between  it  and  the  walls  of  the  canal ; 
and  when  this  is  accomplished  and  the  hooked  extremity,  now  beyond  the 
body,  is  turned  so  as  to  catch  hold  of  it,  there  can  be  little  excuse,  unless 
one's  efforts  are  balked  by  unruly  behavior  on  the  part  of  the  patient,  for 
failing  to  rid  the  ear  of  the  intruding  body,  either  by  simple  traction  or 
by  rolling  it  over  and  over. 

There  is  nothing  which  so  facilitates  manipulations  of  this  character  as 
co-operation  on  the  ]uirt  of  the  ])atient,  and  nothing  which  so  complicates 
them  as  the  lack  of  it.  Ordinarily,  with  a  ruly  patient,  the  extraction  of  a 
foreign  body  from  the  ear  is  not  a  jiainfid  procedure ;  but  if  the  walls  of  the 
canal  have  bc(!n  lacerated  by  previous  rough  usage  or  have  become  swollen 
and  inflamed  from  the  presence  of  the  intruding  body,  the  infliction  of  some 
pain  can  hardly  be  avoided.  Under  such  circumstances  the  previous  instilla- 
tion of  a  strong  solution  (10  per  cent.)  of  cocain  diminishes  the  pain  in  some 
measure.  In  unruly  children  the  administration  of  a  general  anesthetic  is 
not  infrequently  called  for.  In  the  absence  of  such  an  instrument  as 
above  indicated,  or  the  loop  of  a  snare,  an  excellent  substitute  may  be 
imj^rovised  from  a  steel  hair-pin  of  good  quality.  The  writer  is  rather 
fond  of  making  traction-hooks  in  this  way  to  suit  his  fancy,  and  the  impro- 
vised instrument  shown  has  done  most  excellent  service. 

When  an  insect  or  other  animate  object  has  entered  the  ear,  since  its  move- 
ments are  likely  to  cause  much  suffering,  it  is  important  that  an  end  should  be 
put  to  its  life  as  quickly  as  possible.  Ordinarily  the  most  efficacious  and  con- 
venient way  of  accomplishing  this  is  by  pouring  into  the  ear  olive  oil  or  any 
other  bland  oil  that  may  be  at  hand.  Maggots,  however,  live  for  a  long  time 
in  oil,  which,  therefore,  is  not  useful  Avhen  they  are  present.  Dr.  Roosa  has  rec- 
ommended for  their  destruction  the  vapor  of  chloroform  and  also  Labarraque's 
solution.  If  a  caustic  substance  has  entered  the  auditory  canal,  the  ear  should 
be  syringed  with  a  neutralizing  solution — in  the  case  of  an  alkaline  caustic, 
vinegar,  which  is  usually  at  hand,  diluted  with  warm  water  may  be  used,  and 
in  the  case  of  an  acid,  the  bicarbonate  of  soda. 

Probably,  in  dealing  with  foreign  bodies  in  the  auditory  canal,  the  writer 
has  had  more  than  his  share  of  good  luck ;  for  he  does  not  recall  an  instance  in 
which  he  has  failed  to  remove  a  foreign  body  from  the  ear  at  one  sitting — some 
one  of  the  methods  which  have  been  described  having  been  always  relied  upon. 
Hence  he  has  felt  no  temptation  to  resort  to  the  rather  radical  procedure  (see  page 
786)  of  displacing  the  auricle  and  cartilaginous  meatus,  which  has  been  recom- 
mended to  facilitate  the  extraction  of  foreign  bodies  from  the  ear.  Some  years 
since,  in  writing  of  this  operation,  he  stated  that  he  could  "  scarcely  conceive 
of  a  case  which  would  warrant  recourse  to  such  an  expedient;'"  and  later 
experience  has  not  served  to  change  materially  the  opinion  then  expressed. 
'  Buck's  Reference  Handbook  of  the  Medical  Sciences,  vol.  i.  p.  425. 
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Traumatic  I^esions  of  the  Drumhead. — Considering  the  delicacy 
of  the  tympanic  membrane  and  the  relative  frequency  of  accidents  to  the 
head  it  is  seldom  liable  to  injury,  thanks  to  its  protected  situation  within  the 
skull  at  the  bottom  of  the  external  auditory  canal. 

Hemoii-hage. — Sneezing  or  coughing,  especially  in  pertussis  or  in  asth- 
matics with  arterio-sclerosis,  may  produce  circumscribed  hemorrhages  in  the 
membrane  (Plate  11,  Fig.  2).  Patients  experience  transient,  slight  pain, 
and  examination  reveals  dark  red  or  brown,  circumscribed  spots,  which  can- 
not be  wiped  away.  Such  may  occur  after  Politzer's  method  of  inflation, 
catheterization,  after  sudden  condensation  or  rarefaction  of  the  air  in  the  ex- 
ternal meatus,  and  from  direct  injury  without  perforation  of  the  membrane. 
Hyperemia  and  hemorrhage  occur  in  the  course  of  myringitis  and  otitis 
media  from  acute  infectious  disease^  (due  to  rupture  of  the  small  blood-ves- 
sels causing  true  hemorrhage  in  the  dermal  layer),  in  dense  or  rarefied 
atmospheres  from  the  same  cause,  as  in  the  case  of  miners  or  divers,  and 
mountain-climbers  or  aeronauts,  or  in  persons  who  have  not  been  accustomed 
to  sudden  changes  of  atmospheric  pressure.  It  is  also  an  occasional  accom- 
paniment of  scorbutus,  typhus,  dengue,  bubonic  plague,  and  other  infectious 
diseases.^    Vicarious  hemorrhage  has  also  been  reported. 

Direct  injuries  to  the  membrane  are  oftenest  observed  after  unskilful 
attempts  to  remove  foreign  bodies  by  patients,  their  friends  or  physicians 
(Plate  11,  Figs.  3,  4).  Slight  injuries  are  sometimes  self-inflicted  by  persons 
who  are  accustomed  to  remove  wax  or  scratch  the  canal  with  ear-spoons,  tooth- 
picks, etc.  (Plate  11,  Fig.  5),  or  who  have  acquired  the  habit  of  scratching  their 
ears^  with  pencils  or  pen-holders  while  deep  in  thought  (Plate  11,  Fig.  6).  Ill- 
considered  attempts  at  removal  of  foreign  bodies  and  of  inspissated  ceru- 
men (Plate  11,  Fig.  7)  by  forceps,  scoops,  or  syringes  with  long  nozzles  may 
cause  dangerous  injuries.  In  cases  of  myringitis  or  after  gentle  removal  of 
impacted  cerumen,  the  simple  application  of  a  cotton  pledget-for  drying  the 
ear  may  rub  away  the  epidermal  layer.  If  aseptic,  such  slight  injuries  heal 
within  a  few  hours.  The  forcible  entrance  of  water  or  foreign  bodies,  such 
as  insects,  twigs,  etc.,  into  the  canal  gives  rise  to  supei-ficial  or  deep  injury. 
The  instillation  of  strong  medicinal  solutions,  as  caustics,  the  use  of  very  hot 
or  very  cold  solutions,  as  hot  glycerin  (Plate  11,  Fig.  8),  olive  oil,  etc.,  may 
cause  lesion  of  the  canal  and  external  layei\  A  means  of  torture  in  ancient 
times  was  pouring  of  hot  wax  or  lead  into  the  ears,  which  produced  effects 

'  Hauip;:  Krankheilen  des  Ohres  in  ikren  Beziehunr/  zu  den  Allrjemcinen  Erkranhmfjen,  1893. 
*  Eichardson:  "Hemorrhage  from  External  Auditory  Caiial,"  Annah  of  Onhih.  and  Otol., 
Jaly,  1896.  ^ 
'  Politzer :  Lehrbuch  der  Ohrenheilkunde,  1888. 
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varying  from  superficial  injury  to  death ;  and  the  membrane  may  now  be 
injured  in  metal-workers  by  the  splashing  of  molten  metal.  Direct  injury 
and  even  perforation  from  the  tympanic  side  has  been  produced  by  the  Eu- 
stachian bougie  (Urbantschitseh).  Direct  injuries,  such  as  punctures  and 
abrasions,  are  usually  found  in  the  anterior  half,  as  pointed  objects  slide 
off  the  more  oblicpicly  placed  posterior  portion  of  the  membrane  (Politzer). 

Rupture,  of  the  drumhead  is  frequently  caused  by  slapping  the  face  and  ears 
of  children  for  punishment  by  teachers  or  parents,  thus  producing  sudden  com- 
pression of  air  in  the  external  meatus.  It  occasionally  occurs  in  sparring  (Plate 
11,  Fig.  9),  and  is  common  from  injuries  caused  by  explosions  of  gunpowder, 
dynamite,  fire-arms,  and  boilers.  Improjjer  inflation  methods,  such  as  the 
use  of  compressed-air  apparatus  at  high  pressure,  the  catheter  or  Politzer  bag 
by  unskilled  hands  or  in  improper  cases,  may  produce  rupture  of  the  drum- 
head. Spontaneous  jierforation  fre(|uently  occurs  in  acute  catarrhal  or  sup- 
purative otitis  media.  Fractures  of  the  base  of  the  skull  is  generally  attended 
by  bleeding  from  the  ear  and  rujjture  of  the  membrane  (Plate  11,  Figs.  10,  11). 
A  diseased,  inflamed,  or  weakened  drumhead  is  more  liable  to  injury  than  if 
normal,  especially  where  there  has  been  misplacement  or  thinning  of  its  struct- 
ure. The  normal  drumhead  is  resilient,  and  cannot  be  ruptured  under  a  press- 
ure of  4  or  5  atmospheres  (Gruber).  The  fla(!cid  membrane  is  seldom  broken, 
as  it  is  less  tense  and  plays  an  important  part  in  preventing  ruptures.'  The 
so-called  Rivinian  foramen  does  not  commonly  exist  in  the  normal  subject, 
and  is  not  the  safety-valve  which  has  been  supposed.  The  situation  of 
the  rupture  is  indifferently  placed  in  the  anterior  or  posterior  halves  of 
the  tense  membrane,  usually  near  the  handle  of  the  malleus.  It  may  be 
single  or  double,  depending  upon  the  character  of  the  injury.  Both  large 
and  small  j^erforations  may  follow  slight  blows  upon  the  head.  The  handle 
of  the  malleus  (Plate  11,  Fig.  11)  is  rarely  fractured,  although  cases  have 
been  reported,  as  well  as  of  dislocation  ^  (Plate  11,  Fig.  3). 

Symptoms. — At  the  time  of  the  injury  there  is  sharp  pain,  which  may 
last  for  several  hours,  and  is  usually  accompanied  by  dizziness  and  sometimes 
by  nausea.  If  the  upper  part  of  the  drumhead  be  injured,  disturbance  of 
the  sense  of  taste  may  occur,  as  where  the  chorda  tymjjani  nerve  is  divided 
in  operations,  but  recovers  after  several  weeks.  If  seen  shortly  after  la(!er- 
ating  injuries,  there  will  be  found  fn^sh  blood  or  clots  in  large  or  small 
amount  in  the  meatus  or  on  the  drumhead,  or,  if  the  perforation  be  large,  in 
the  middle  ear.  The  edges  of  the  wound  are  at  first  irregular  and  covered 
with  fresh  blood.  Twenty-four  hours  after  the  injury,  however,  there  is 
usually  hyperemia,  especially  of  the  edges  of  the  perforation,  which  ajipear 
more  even.  If  the  ear  has  been  tampered  with  or  not  occluded  from  the 
atmosphere,  infection  followed  by  acute  suppuration  and  sometimes  persistent 
perforation  may  occur.  Simple  puncture  by  clean  instruments,  such  as  the 
paracentesis  knife,  in  ears  that  are  aseptic  and  not  inflamed,  will  frequently 
in  a  few  hours  heal  and  close  without  cicatrix. 

The  diagnosis  of  traumatic  injury,  perforation,  or  rupture  may  generally 
be  made  by  its  appearance  and  the  history.  If  seen  shortly  after  the  acci- 
dent, the  edges  of  a  rupture  are  found  gaping,  so  that  the  yellowish-red  lining 
membrane  of  the  tympanic  cavity  may  be  seen.  Fresh  bleeding  is  of  course 
diagnostic.  A  differential  symptom  is  the  character  of  the  sound  on  inflation, 
as  in  traumatic  perforation  the  whistle  is  said  to  be  deep  and  harsh,  while  in 
pathologic  perforation  it  is  sharp  and  shrill  (Politzer).    It  is  of  forensic  im- 

'  Bacon  :  Burnett's  Sys^lem.,  i.  p.  256. 

2  Theol)iiId:  IVam.  Amer.  OloL  Soc.,  1891. 
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<  Description  ov  Plate  11. 

Kiu.  1. — Normal  tympanic  menibraiie. 

F.ui.  2.— lieinovrliaKe  into  the  dermal  layer  after  brisk  inflation  in  a  man  aged  thirty  with 
chronic  aural  catarrii  and  adhesions  of  menil)rane  to  promontory.  Sketch  made  two  days  after- 
ward.   Tlie  clots  did  not  ijccome  entirely  absorbed,  and  pigment  could  bo  seen  for  two  years. 

Fkj.  ;j. — Destruction  of  the  drunihiad  and  dislocation  of  malleus  into  canal  from  impaction 
of  pebble  in  middle  ear,  due  to  attempts  at  removal  with  wire  loop,  whicli  was  broken  in  the 
operation,  in  a  cliild  aged  three.    Removal  by  snare,  and  healing  under  antiseptic  dressing. 

Fio.  4. — Large  rupture  of  drumhead  and  impaction  of  glass  bead  in  tympanum,  caused  by 
attempts  at  its  removal  by  members  of  the  family  and  physicians,  in  a  child  aged  four.  Removed 
by  snare  and  rat-tootli  forceps.  Suppurative  otitis  with  permanent  perforation  and  jJartial 
deafness  ensued. 

Fig.  5. — Self-inflicted  wound  of  dermal  layer  from  hair-pin  used  for  removing  "artificial 
drumheads,"  in  a  woman  aged  forty-six,  subject  of  chronic  catarrhal  otitis.  Healing  in  two  days 
under  antiseptic!  dressing. 

Fio.  fi. — Penetrating  wound  of  drumhead  from  slate  pencil  in  a  girl  aged  eight.  Healing  in 
one  week. 

Fici.  7. — Abrasion  of  dermal  layer  and  canal  from  forceps  and  ear-scoop  used  by  a  physician 
in  attempted  removal  of  impacted  cerumen.    Healing  in  throe  days. 

Fkj.  8.— Acute  myringitis  from  instillation  of  liot  glycerin  in  a  man  aged  forty-seven  with 
chronic  aural  catarrh  and  vertigo.    The  usual  appearances  were  restored  in  five  days. 

Fio.  9. — Double  rupture,  seen  one  hour  after  the  accident,  in  a  man  aged  twenty-six  who 
had  received  a  box  on  the  ear  during  a  sparring  contest.    Healing  in  two  weeks. 

Fiu.  10. — Rupture  of  drumhead  in  a  man  aged  twenty-seven  who  had  fracture  of  the  base  of 
the  skull  following  fall  on  back  of  head.  Total  and  persistent  deafness  with  vertigo  and  tinnitus. 
Slight  suppuration  stopped  in  four  days,  but  perforation  persisted.  Sketched  one  week  after 
accident. 

Fio.  11.— Fracture  of  the  nuilleus  and  canal  in  a  man  who  committed  suicide  by  being  run 
over  by  a  locomotive,  sustaining  fracture  of  the  skull,  and  death  twenty-four  hours  afterward. 
(Adai)tod  from  Kirchner.) 

Fio.  12. — Acute  myringitis  in  stage  of  maceration,  in  a  woman  aged  twenty-three,  caused 
by  aspergillus  growth  in  tlie  canal  after  lakc-bathlng. 

Fig.  13. — Acute  myringitis  t)ullosa  in  a  boy  aged  thirteen,  due  to  pond-bathing.  Healing 
in  one  week  after  puncture  of  vesicles  and  antLscptic  treatment. 

Fio.  14.— Acute  myringitis  with  sanguineons  abscess  or  hematoma  in  a  man  aged  thirty. 
Paracentesis  with  healing  in  several  days. 

Fig.  15. — Acute  myringitis  with  multiple  abscesses  under  the  dermal  layer  in  a  man  aged 
twenty-six.  Heal iny  in  about  one  week  after  puncture  of  the  abscesses,  without  implication  of 
the  middle  ear. 

Fio.  16. — Chronic  myringitis  granulosa  in  a  boy  aged  fifteen  who  had  discharge  from  the  ear 
for  several  years.    Healing  under  cauterization  of  the  granulations  and  antiseptic  treatment. 

Fig.  17. — Chalk-formation  in  chronic  suppuration  of  twenty  years'  standing  in  a  man  aged 
forty-seven.    Small  perforation  in  lower  anterior  quadrant. 

Fig.  18. — Chalk-formation  in  chronic  aural  catarrh  of  longstanding  in  a  woman  aged  thirty- 
five.  The  membrane  is  greatly  retracted,  thickened,  and  nearly  immovable,  and  with  the  ossi- 
cles is  sclerosed. 

Fig.  19.— Chalk-formation  in  an  otherwise  normal  membrane  in  a  physician  aged  thirty- 
five  who  had  full  hearing  and  no  other  evidence  of  ear  disease. 

Fig.  20.— Sclerosis  of  the  middle  ear  with  thickening  and  retraction  of  the  membrana 
vibrans  in  a  woman  aged  forty-eight  who  had  chronic  aural  catarrh  of  long  standing. 

Fig.  21.— Atrophy  of  posterior  segment  of  the  membrana  vibrans  in  a  man  aged  thirty-five 
who  had  normal  hearing  and  no  history  of  ear  disease.  The  membrane  is  translucent  and  re- 
tracted, showing  the  incudo-stapedial  joint.  ' 

Fig.  22.— Large  perforation  of  the  membrana  vibrans  and  small  perforation  of  the  membrana 
flaccida  of  the  right  ear  in  a  man  aged  thirty-four  who  had  scarlatinal  suppurative  otitis  since 
infancy.  The  malleus-handle  is  shortened  by  necrosis;  the  stapes  and  incus  with  the  chorda 
tynipani  nerve  show  through  the  upper  part  of  the  perforation  ;  the  promontory  and  fenestra 
rotundum  with  the  engorged  and  swollen  mucous  membrane  of  the  tympanum  are  likewise 
visible;  exuberant  granulations  show  on  the  posterior  rim  of  the  perforation. 

Fig.  23.— Extensive  destructioti  of  membrana  fiaccida  with  cicatricial  changes  in  membrana 
vibrans  of  left  ear  of  .same  person  (Fig.  22).  The  necrosed  incus,  head  of  malleus,  and  granula- 
tions of  the  tympanic  attic  and  osseous  ring  show  through  the  perforation ;  the  malleus-handle 
is  shortened  through  previous  caries. 

Fio.  24.— Three  large  and  two  small  perforations  occurring  in  the  pallid  right  drumhead 
of  a  man  of  thirty-five  with  tuberculous  laryngitis. 
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portance  to  (leterniine  whether  or  not  a  perforation  be  traumatic  or  clue  wholly 
or  in  part  to  disease,  especially  in  cases  following  blows  upon  the  head  and 
boxing  the  ears,  as  the  statements  of  patient  and  friends  are  fre<juently 
influenced  by  personal  motives.  Study  of  the  other  ear  may  give  valuable 
light. 

The  prognosis  of  simple  injur}'^  and  perforating  wounds  is  good  if  the 
ear  be  clean  and  secondary  infection  does  not  take  place,  as  the  drum  mem- 
brane quickly  regenerates ;  in  fact,  it  is  the  experience  of  most  surgeons  that 
it  is  difficult  to  maintain  a  permanent  opening.  Simple  injury  of  the  drum- 
head, as  in  surgical  perforation,  seldom  has  any  deleterious  influence  upon  the 
hearing.  In  fracture  of  the  base  of  the  skull  attended  by  bleeding  from  the 
ear,  rupture  of  the  drumhead  and  lesions  of  the  labyrinth  usually  occur;  the 
prognosis  is  unfavorable  as  regards  the  hearing  and  sometimes  as  to  life. 

The  treatment  of  most  injuries  of  the  drumhead  after  removal  of  foreign 
bodies  and  cleansing  consists  in  letting  well  enough  alone  ;  the  ear  should  not 
be  douched,  nor  should  solutions  be  instilled.  The  canal  may  be  syringed  or 
wijjed  out  with  warm  saturated  boric  acid  or  1  :  5000  sublimate  solutions, 
etc.,  dried  and  dusted  with  impalpable  boric  acid,  aristol,  or  iodoform 
powder,  and  the  canal  stopped  with  iodoform  gauze  and  absorbent  cotton. 
After  twenty-four  hours  the  dressing  may  be  removed  and  renewed.  Within 
a  few  days  the  healing  will  usually  have  so  far  progressed  that  unless  exten- 
sively destroyed  the  membrane  has  been  restored.  Even  after  extensive 
operations  involving  the  removal  of  the  drumhead  and  ossicles,  although 
necrosis  may  have  occurred,  and  after  the  mastoid  operation,  if  treated  in 
this  manner,  infection  and  suppuration  rarely  ensue. 

Acute  Primary  Inflammation  of  the  Drumhead  (Myringitis 
Acuta). — A  diagnosis  of  acute  inflammation  of  the  drumhead  is  less  often 
made  than  formerly.  Its  most  common  causes  are  said  to  be  due  to  the 
entrance  of  cold  draughts  or  cold  water  into  the  external  canal.  I  have 
more  often  seen  it  after  attempted  removal  of  cerumen,  foreign  bodies,  or 
water  from  the  ears,  after  instillation  of  irritating  or  hot  solutions  (Plate  11, 
Fig.  8),  or  in  connection  with  aspergillic  inflammation  of  the  canal  (Plate 
11,  Fig.  12).  There  is  slight  pain,  tinnitus,  and  a  throbbing  sensation,  with 
but  little  deafness.  At  first  there  is  hyperemia  and  later  effusion  of  clear  or 
bloody  serum  from  the  breaking  down  of  vesicles,  which  may  involve  a  por- 
tion or  all  of  the  dermal  layer  (Plate  11,  Fig.  13).  Some  cases  of  otitis 
attended  by  slight  serous  discharge,  followed  by  resolution  after  a  few  days, 
are  of  this  form.  Sometimes  abscesses  (Plate  11,  Fig.  16)  develop  under 
the  outer  layer,  but  are  usually  followed  by  perforation,  presenting  a  picture 
similar  to  acute  suppurative  otitis  media.  After  the  vesicular  stage  the  mem- 
brane will  have  a  macerated  appearance,  more  or  less  of  the  dermal  layer 
peeling  and  the  redness  disappearing  (Plate  11,  Fig.  12). 

The  treatment  depends  upon  the  cause.  In  all  cases  it  is  necessary  to 
cleanse  the  canal  by  antiseptic  solutions  to  prevent  infection.  The  vesicles 
may  be  punctured,  the  ear  insufflated  with  boric  powder,  and  the  meatus 
occluded  by  iodoform  gauze  and  cotton.  In  severe  cases,  cupping,  leeching, 
and  hot  applications  to  the  side  of  the  head  may  be  necessary.  Opiates  may 
be  given  if  the  pain  be  severe,  although  when  such  is  the  case  there  is  usually 
development  of  abscess,  the  puncture  of  which  will  relieve  the  pain. 

Chronic  Inflammation  of  the  Drumhead  (Myringitis  Chron- 
ica).— C'lironic  inflammation  of  the  middle  ear  is  generally  accompanied  by 
implication  of  the  drumhead.  C^lironic  myringitis  alone  is  very  rare,  although 
it  is  possible  that  such  may  be  found  after  acute  myringitis  which  has  not 


714        INJUniES  AND  DISEASES  OF  THE  DRUMHEAD. 


gone  on  to  resolution.'  After  inflammation  of  the  canal  has  disappeared 
the  drumhead  sometimes  remains  affected,  and  this  may  be  considered  an  in- 
dependent disease.^  The  clinical  signs  are  maceration  of  the  dermal  layer, 
redness  and  sometimes  granulations  upon  tiie  surface  (Plate  11,  Fig.  16). 
There  is  but  little  jjain,  and  the  hearing  is  but  little  affected.  Tinnitus  and 
slight  malodorous  purulent  discharge  usually  exist.  Middle-ear  suppuration 
with  unseen  perforation  is  to  be  suspected  and  sought.  In  perforation  of  the 
drumhead  polypi  and  granulations  may  form  upon  the  edges. 

The  treatment  is  antiseptic.  It  consists  in  cleansing  the  canal  and  mem- 
brane by  injections  or  brushing  with  solutions  of  boric  acid,  bichlorid  of 
mercury,  etc.,  after  which  a  small  quantity  of  finely  powdered  boric  acid 
or  aristol  may  be  insufflated,  or  a  small  pledget  of  cotton  saturated  in  salol- 
camphor  or  naphthol-caraphor  may  be  i)laced  in  the  canal,  to  remain  twenty- 
four  hours  and  then  be  renewed.  Granulations  may  be  touched  with  tincture 
of  chlorid  of  iron,  nitrate  of  silver,  chromic  or  trichloracetic  acids.  Instil- 
lations of  solutions  by  jiatients  are  to  be  discouraged. 

Infectious  and  skin-diseases,  as  well  as  the  exanthemata,  may  affect 
the  drumhead  (Haug) ;  the  eruption  of  these  and  of  syphilis  is  sometimes 
to  be  seen  in  the  dermal  layer.  The  pustule  of  small-pox  may  have  been  the 
cause  of  several  cases  of  middle-ear  suppuration  which  I  have  seen  after  this 
affection.  Condylomata^  of  the  auditory  canal  and  drumhead  have  been 
reported  by  the  writer  and  others. 

New  Growths. — Warts  (Burnett)  rarely  occur  on  the  drumhead,  and  are 
usually  due  to  instillation  of  fluids.  I  have  seen  true  epithelioma  of  the  canal 
involving  the  drumhead.  Pearly  growths  consisting  of  cholesterin  crystals  and 
molecular  d6bris  were  found  in  a  case  of  chronic  suppurative  middle-ear  dis- 
ease ;  true  cholesteatomata  are  rare  (Gruber).  Calcification  in  the  drum  mem- 
brane is  frequently  found  in  the  course  of  chronic  otitis  media  (Plate  11, 
Figs.  17,  18),  although  it  is  seen  when  there  is  no  other  evidence  of  ear- 
disease  (Plate  11,  Fig.  19).  The  membrane  becomes  thickened  (Fig.  20), 
thinned  (Plate  11,  Fig.  21),  or  opaque  and  perforated  (Plate  11,  Figs.  17, 
22,  23,  24),  as  the  result  of  chronic  inflammation  in  the  middle  ear  and 
canal.  They  are  likewise  due  to  trauma  and  ulcei'ations,  such  as  occur  ia 
syphilitic  or  tubercular  (Plate  11,  Fig.  24)  middle-ear  disease. 

Polypi  usually  arise  from  the  tympanic  mucous  membrane ;  but  are  some- 
times on  the  edges  of  perforations — most  frequently  at  the  posterior  superior 
quadrant.  Mucous  polypi  and  myxomata  are  most  common,  although 
fibromata  and  angiomata*  are  seen.  These  growths  are  accompanied  by 
malodorous  otorrhea,  and  are  but  part  of  a  chronic  suppurative  process  which 
is  usually  attended  by  necrosis  of  the  walls  of  the  tympanum  and  of  the 
ossicles,  and  their  removal  may  be  a  needed  preliminary  to  treatment  for  the 
chronic  suppuration.  Granulations  are  preferably  removed  by  the  small 
curette,  and  polypi  by  the  cold  snare,  and  their  pedicles  cauterized  by  tinctui-e 
of  the  chlorid  of  iron,  nitrate  of  silver,  chromic  or  trichloracetic  acid  on  a 
small  pledget  or  fused  on  the  end  of  a  probe ;  but  with  these  or  with  the 
galvano-cautery  care  should  be  taken  that  nothing  but  the  growth  be  touched. 
Granulations  recur  unless  the  suppurative  disease  be  healed. 

'  Steuer :  Die  haufigsten  Ohrenkravkheiten  im  Bilde,  1 895. 
"  Politzer:  Atlas  der  Bdeuchlungsbilder  des  IVommelfells,  1896. 
'  Wiirdemann:  Arch,  of  OtoL,  xxi.,  p.  303,  1892. 
*  Buck :  Tram.  Amer.  Olol.  Soc,  1870. 


ACUTE  AFFECTIONS  OF  THE  TYMPANIC  CAVITY 
AND  EUSTACHIAN  TUBE. 

By  HORACE  G.  MILLER,  A.M.,  M.  D., 

OF  PROVIDENCE,  E.  I. 


The  acute  affections  of  the  middle  ear  are  of  great  importance,  for  three 
principal  reasons  :  First,  on  account  of  the  pain  which  usually  accompanies 
them  ;  Second,  because  of  the  deafness  produced,  which  may  become  per- 
manent; and  Third,  because  they  may  endanger  life  by  extension  to  the 
brain.  Each  of  these  reasons  would  be  sufficient  to  demand  the  earnest 
attention  of  the  physician.  Together,  they  present  a  subject  which  he  can- 
not possibly  afford  to  neglect. 

Pain. — Usually  the  first  symptom  to  appear  is  "  earache,"  so  common 
in  some  families  as  to  be  thought  one  of  the  necessary  ills  of  childhood.  In 
nearly  every  case  this  is  evidence  of  an  actual  inflammation  of  the  mucous 
membrane  lining  the  middle  ear.  A  child  "  subject  to  earache  "  is  in  danger 
of  deafness,  and  no  care  should  be  spared,  not  only  for  the  relief  of  present 
distress,  but  in  ascertaining  and  removing  the  cause.  It  will  rarely  be  found, 
even  after  a  single  attack  of  pain,  that  the  hearing  of  the  affected  ear  is 
normal.  This  fact  is  likely  to  escape  attention  if  one  ear  only  be  affected. 
After  the  suffering  is  allayed,  all  anxiety  on  the  part  of  the  parents  and 
friends  ceases.  But  if  the  hearing  be  compared  with  that  of  the  healthy  ear, 
the  simplest  test  will  show  the  defect ;  and  a  new  interest  should  be  at  once 
awakened,  and  a  new  sense  of  responsibility  aroused. 

The  pain  may  vary  from  a  dull  ache  to  the  most  intense  anguish.  Often 
the  pain  is  most  severe  at  night,  causing  loss  of  sleep  to  the  patient  and  his 
family.  It  may  nearly  or  wholly  subside  by  day,  leaving  only  a  tenderness 
when  the  auricle  is  touched,  which  is  discovered  by  the  nurse  or  mother  when 
making  the  child's  toilet.  In  children  too  young  to  tell  the  cause  of  distress, 
its  seat  will  often  be  pointed  out  by  unconscious  movements  of  the  hand  to 
the  affected  part.  Frequently  in  young  children,  after  several  days  of  suffer- 
ing, a  discharge  of  pus  from  the  meatus  reveals  the  diagnosis  to  the  aston- 
ished friends  ;  so  that  when  a  child  cries  and  shrieks  from  an  unknown  cause, 
the  ears  should  be  among  the  earliest  organs  to  be  investigated.  The  pain  is 
not  always  confined  to  the  ear  itself,  but  extends  to  the  adjacent  parts  ;  almost 
all  the  nerves  of  sensation  on  the  affected  side  of  the  head  may  share  in  the 
distress,  which  is  further  aggravated  by  movements  of  the  muscles,  as  in 
mastication.  Eructation,  coughing,  and  sneezing  are  greatly  dreaded.  All 
loud  sounds  increase  the  suffering.  F requently  the  pain  extends  to  the  teeth, 
especially  if  any  of  them  are  decayed,  until  the  patient  scarcely  knows 
whether  toothache  or  earache  most  predominates.  The  severity  of  the  pain 
is  to  some  extent  a  gauge  of  the  violence  and  character  of  the  inflammation, 
the  severer  form,  especially  when  constant,  indicating  the  probability  of  sup- 
puration with  all  its  attendant  dangers.    As  in  many  other  diseases,  the 
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presence  of  pain,  when  I'iglitly  interpreted,  is  fortunate,  for  it  comes  as  a 
warning  of  impending  danger  to  the  hearing,  demanding  measures  for  instant 
relief,  which  at  tiie  same  time  shall  furnish  a  safeguard  against  the  rapid 
impairment  of  a  delicate  and  sensitive  organ. 

Deafness. — Next  in  importance  to  the  urgent  necessity  for  tlie  relief  of 
pain  comes  the  prevention  and  cure  of  deafness.  Much  has  recently  been 
written  to  impress  upon  the  profession  the  need  of  the  most  careful  attention 
to  this  subject ;  but  it  is  a  mutter  upon  which  too  much  cannot  be  said,  and 
reiteration  cannot  be  too  frequent,  since  it  has  become  known  how  much  can 
be  accomplished  in  this  direction  by  preventive  medicine  and  surgery. 
Heredity  in  this  direction  means  the  existence  of  local  causes  which  may  be 
successfully  controlled ;  and  no  child  should  be  allowed  to  acquire  deaf- 
ness because,  as  is  said,  "it  runs  in  the  family."  On  the  contrary,  such 
a  tendency  should  lead  to  the  earlier  and  more  active  fight  against  such  a  fate. 
The  baleful  influen(;e  of  poor  hearing  upon  the  development  of  children  is  so 
disastrous  as  to  call  for  our  warmest  sympathy  for  its  victims  and  our  most 
earnest  efforts  for  their  rescue.  Blamed  and  misunderstood  by  his  teachers 
for  supposed  inattention,  neglected  and  ridiculed  by  his  companions,  the  child 
who  is  deaf  often  actually  becomes  the  stupid  and  useless  creature  Avhich  he  is 
at  first  only  in  a])pearance.  He  becomes  ill-natured  and  peevish  in  disposi- 
tion, stunted  and  undeveloped  in  intellect.  His  whole  career  is  blighted. 
But  few  forms  of  employment  or  industry  are  open  to  him.  Even  his 
physical  develo))ment  is  hindered  by  his  inability  to  engage  in  the  athletic 
sports  which  his  fellows  delight  in;  and  from  the  resulting  debility  and 
malnutrition  he  readily  becomes  a  prey  to  any  cachexia  to  which  he  may 
be  constitutionally  inclined,  or  any  disease  to  which  he  may  be  exposed. 
Many  of  these  evils  might  be  avoided  or  relieved  by  a  wise  prophylaxis 
or  by  proper  treatment.  But  owing  to  the  prevalent  ignorance  on  the 
subject  most  of  the  cases  in  the  schools  are  neglected  until  the  proper 
season  for  interference  is  passed.  It  is  to  be  hoped  that  the  time  is  soon 
coming  when  the  examination  of  the  ears  and  hearing  of  children  by  compe- 
tent physicians  will  be  a  matter  established  by  law,  not  only  as  a  preliminary 
to  the  beginning  of  a  course  of  education,  but  from  time  to  time  subsequently 
as  promotions  are  made  to  higher  grades.  The  result  of  this  would,  of 
course,  be  the  enforced  attention  of  both  teachers  and  parents  to  this  vital 
matter  and  the  consequent  medical  treatment  of  those  capable  of  imjirove- 
ment;  the  better  understanding  on  the  part  of  the  teachers  of  some  scholars 
whose  slowness  to  learn  has  been  ascribed  to  a  different  cause ;  and  the 
elimination  of  those  scholars  who  would  require  the  special  training  in  lip- 
reading,  so  useful  to  those  whose  hearing  is  defective.  It  is  true  that  but  few 
children  would  be  found  suffering  from  an  acute  attack  of  inflammation  of 
the  middle  ear  at  the  moment  of  examination  ;  but  most  of  those  found  to  be 
deaf  will  have  acquired  their  deafness  from  an  acute  attack ;  and  many  of 
them  will  be  liable  to  future  accessions  of  the  trouble  if  preventive  measures 
are  not  promptly  taken. 

Danger  of  Extension. — The  third  jjrincipal  point  of  interest  in  acute 
affections  of  the  middle  ear  lies  in  the  fact  of  their  liability  to  extend 
to  the  surrounding  parts.  Primary  inflammation  of  the  antrum  and  mas- 
toid cells  may  occur,  but  in  nearly  every  case  the  disease  comes  by  ex- 
tension from  the  middle  ear  proper.  This  may  be  followed  by  caries  and 
necrosis  of  the  l)ony  walls  of  these  cavities,  and  the  disease  may  then  extend 
inward  to  the  membranes  of  the  brain,  causing  a  meningitis  or  abscess  of  the 
brain^  with  lethal  result.    There  may  l)e  a  like  extension  still  more  directly 
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through  the  tegmen  tympani,  where  the  attic  portion  of  the  tympanum  is 
separated  from  the  brain  only  by  the  thinnest  layer  of  bone,  perforated  by 
foramina  for  vascular  anastomosis.  Thrombosis  may  also  result  from  contact 
of  the  diseased  bone  with  the  walls  of  tlie  venous  sinuses,  with  a  result 
equally  fatal.  General  pyemia  may  also  ensue,  either  by  absorption  of  puru- 
lent products  or  by  rupture  into  the  walls  of  a  sinus.  These  possibilities 
should  lead  us  to  look  seriously  upon  every  painful  manifestation  of  ear- 
trouble,  and  make  us  Avilling  to  submit  to  criticism  for  too  much  zeal  rather 
than  have  to  blame  ourselves  for  not  having  taken  prompt  and  efficient 
measures  at  the  time  when  tliey  could  most  avail.  Let  us  then  rememl)er 
that  in  every  case  of  acute  otitis  media  we  may  by  ])roper  treatment  be  the 
means  of  saving  patients  from  pain,  from  deafness,  or  from  death.  Too  often 
they  have  been  treated  with  indifference  or  neglect,  resulting  in  the  tacit  per- 
mission for  the  use  of  remedies  often  both  inefficacious  and  far  from  harm- 
less. That  these  affections  are  trivial  no  one  who  has  once  witnessed  the 
suffering  or  its  results  can  for  a  moment  maintain.  It  is  not  true  that  the  diag- 
nosis is  very  difficult.  Any  intelligent  physician  may  feel  himself  competent 
for  it.  The  use  of  that  most  important  aid  in  physical  diagnosis,  the  head- 
mirror,  should  be  familiar  to  every  medical  man,  not  for  the  ear  alone,  but 
for  the  illumination  of  every  orifice  of  the  body,  especially  at  night ;  and 
under  many  cinaimstances  Avhere  both  hands  are  needed  for  operation  and 
manipulation.  With  this  mirror,  and  the  light  from  a  window  by  day,  or  the 
light  from  the  ever-ready  kitchen-lamp  by  night,  the  inspection  of  the  drum- 
membrane  is  usually  easy.  But  nowhere  in  the  physician's  practice  is  gen- 
tleness and  delicacy  of  touch  more  necessary.  One  careless  thrust  of  the 
speculum  or  ungentle  pull  on  the  concha,  and  all  intercourse  between  a  young 
patient  and  the  doctor  may  be  at  an  end,  except  by  the  aid  of  a  general 
anesthetic.  The  old-fashioned  bivalve  ear-speculum  should  never  be  used. 
It  is  awkward  and  apt  to  cause  pain,  and  requires  one  hand  to  retain  it  in  its 
proper  position.  Should  it  be  necessary  in  order  to  complete  a  full  inspection 
for  the  purpose  of  diagnosis,  it  is  proper  to  resort  to  general  anesthesia  ;  and 
if  operative  interference  be  found  necessary,  this  condition  may  be  taken 
advantage  of  to  complete  the  procedure. 

Tjrpes. — As  to  the  usual  distinction  between  catarrhal  and  purulent 
inflammation  of  the  middle  ear,  it  is  difficult  to  draw  the  line  in  making 
the  diagnosis.  Only  after  the  disease  has  run  its  course  can  we  tell  which 
form  we  have  had  to  deal  with.  If  we  could  always  know  the  cause  of 
infection,  this,  with  the  severity  of  the  symptoms,  would  furnish  an  early 
indication.  But  this  is  not  always  possible.  It  is  therefore  better  sim- 
ply to  look  upon  cases  as  more  or  less  severe  and  not  of  a  wholly  different 
character. 

Causes. — The  acute  affections  of  the  middle  ear  come  most  frequently 
by  extension  from  the  naso-pharynx.  Consequently  the  exanthemata,  and 
especially  scarlet  fever,  are  among  the  most  frequent  causes  of  a  systemic 
nature.  A  large  percentage  of  the  inmates  of  the  institutions  for  the  deaf 
date  their  infirmity  from  an  attack  of  scarlet  fever  in  childhood.  In  measles 
the  ear  is  still  more  frequently  affected.  It  has  recently  been  shown  that  the 
ears  are  probably  involved  in  every  case  of  measles.  An  exudation  containing 
the  specific  organism  of  measles  is  formed  on  the  lining  mucous  membrane  of 
the  tympanum  by  the  eruption.  But  unless  this  be  mixed  with  one  of  the 
pyogenic  germs,  this  exudation  is  rai)idly  absorbed  without  perforation  of 
the  drumhead  and  without  injury  to  the  hearing.  The  deafness  of  typhoid 
fever  is  caused  usually  by  a  catarrhal  condition  of  the  middle  ear ;  but  in  this 
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case  also  it  seldom  goes  on  to  suppuration.  As  one  result  of  the  recent  epi- 
demics of  influenza  there  has  been  a  great  increase  of  acute  otitis  media. 
This  has  been  characterized  by  great  intensity  of  pain  and  a  greater  tendency 
to  suppurate,  and  consequently  spread  to  the  mastoid,  than  is  usually  the  case 
in  acute  otitis  media.  Diphtheria  may  also  produce  inflammation  of  the 
middle  ear,  the  characteristic  bacilli  being  found  in  the  discharge.  The  same 
is  true  of  tuberculosis.  Here  the  onset  of  the  disease  is  comparatively  pain- 
less ;  but  it  may  result  in  great  destruction  of  the  tissues,  both  soft  and  bony, 
contained  within  the  tympanum.  Both  a  rheumatic  and  a  gouty  diatiiesis 
may  favor  or  superinduce  acute  otitis  media,  either  primarily  or  by  extension 
from  inflammation  of  the  pharynx.  Syphilis,  in  the  secondary  stage,  when 
the  naso-pharynx  is  involved,  is  often  productive  of  acute  otitis  media,  vary- 
ing in  all  degrees  of  intensity.  Later  on,  when  the  bones  of  the  nose  are 
diseased,  the  same  result  may  ensue.  Of  all  external  causes,  taking  cold,  in 
the  ordinary  sense  of  tlie  expression,  from  exposure  to  draughts  of  air,  or  in 
any  way  productive  of  coryza,  is  by  far  the  most  frequent.  Whooping- 
cough  and  the  catarrhal  affections  commonly  classed  under  the  head  of  hay 
fever  may  also  result  in  acute  inflammation  of  the  middle  ear.  Sea-bathing, 
if  too  frequent  or  long  continued,  is  a  common  cause  ;  and  the  same  is  true  to 
a  less  extent  of  bathing  in  cold,  fresh  water.  But  it  seems  that  the  surf, 
either  from  its  violence  or  from  its  saltness,  is  directly  dangerous  to  the  ear, 
especially  if  a  perforation  of  the  drum  membrane  exists.  Perforation  of  the 
drumhead  also  admits  air,  which,  from  its  temperature  or  from  being  laden 
with  any  of  the  infectious  germs,  produces  inflammation  of  the  mucous  mem- 
brane. Acute  otitis  media  may  be  the  result  of  adenoid  vegetations  of  the 
pharyngeal  vault ;  and  many  children  who  are  subject  to  earache  will  be 
found  to  have  this  cavity  closely  packed  with  this  form  of  hypertrophic 
growth.  This  may  act  by  causing  a  retention  of  the  natural  secretion  through 
obstruction  of  the  orifices  of  the  Eustachian  tubes,  or  by  predisposing  to 
naso-pharyngitis  which  is  propagated  by  extension,  until  it  reaches  the  cavity 
of  the  tympanum.  The  importance  of  the  recognition  of  this  condition  can- 
not be  overestimated. 

Hypertrophied  tonsils  undoubtedly  have  a  similar  effect  upon  the  ear ; 
but  the  adenoid  growths  which  so  often  coexist  with  them  are  no  doubt  more 
frequently  responsible.  Otitis  media  may  also  follow  the  intratympanic 
hemorrhage  of  Bright's  disease.  It  may  be  produced  by  the  extension  of 
erysipelas  from  without.  Trauma  figures  among  the  less  common  causes  of 
middle-ear  disease  of  acute  form  ;  the  tympanum  by  its  situation  being  greatly 
protected  from  external  violence.  But  when  a  wound  admits  infectious  germs, 
or  when  infection  occurs  from  a  rupture  of  the  drum  membrane  by  an  explo- 
sion, a  blow,  or  any  other  violent  cause,  inflammation  of  the  middle  car  may 
follow.  The  same  is  true  of  the  destruction  of  the  drum  membrane  by  scald- 
ing or  corrosive  liquids  or  molten  metals.  Fracture  through  the  temporal 
bone  may  also  form  an  avenue  for  infectious  germs.  Among  the  rarer  causes, 
perforations  produced  by  mycosis  or  vegetable  fungi  of  the  meatus,  or  by 
accumulations  of  dried  wax  and  epithelium,  may  lead  to  the  same  result. 
The  teeth,  both  at  the  time  of  their  development  and  eruption,  and  when  dis- 
eased, are  productive  of  much  middle-ear  trouble.  During  the  first  and  the 
second  dentitions,  at  the  eruption  of  the  sixth-year-molai's,and  at  the  appearance 
of  the  wisdom  teeth,  the  ears  are  peculiarly  liable  to  suffer  frorn  reflex  irrita- 
tion and  inflammation.  At  all  times  of  life  caries  and  necrosis  of  the  teeth 
and  alveolar  processes,  with  their  accompanying  ulcerations  and  suppuration^ 
are  closely  connected  with  the  production  of  disease  of  the  tympanum.  The 
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examination  of  the  teeth  should,  therefore,  be  a  constant  matter  of  routine  in 
the  examination  of  these  cases. 

That  the  causes,  both  immediate  and  remote,  of  the  disease  under  consid- 
eration are  so  numerous  and  varied,  shows  the  need  of  diligent  research  in 
every  case,  that  we  may  avail  ourselves  of  all  indications  from  such  sources, 
both  for  present  treatment  and  for  prophylaxis. 

Symptoms. — Of  the  symptoms  of  acute  otitis  media,  next  to  the  pain, 
which  wo  have  already  considered,  comes  tinnitus.  Subjective  noises  of  some 
kind  are  rarely  absent.  A  thumping,  pounding,  or  beating  sound,  synchro- 
nous with  the  heart's  action,  is  most  common  in  the  earliest  stage  of  the  disease. 
Children  often  mistake  these  sensations  for  real,  objective  noises ;  and  an 
inquiry  as  to  their  meaning  or  cause  is  sometimes  the  first  indication  of  the 
existence  of  disturbances  in  the  ears.  Later,  the  tinnitus  is  of  a  more  steady 
and  continuous  character,  described  as  rushing,  roaring,  singing,  or  buzzing. 
Those  sounds  of  a  pulsatory  or  rhythmic  character  are  due  to  the  increased 
circulation  in  the  arteries  and  dilated  capillaries  in  close  contiguity  to  the 
sound-perceiving  termination  of  the  auditory  nerve.  Those  of  a  steady  and 
continuous  character  are  due,  at  first  at  least,  to  increased  venous  circulation, 
which  is  heard  by  the  ear  itself  in  the  same  manner.  In  a  later  stage  there 
may  also  be  tinnitus  due  to  pressure  on  the  contents  of  the  labyrinth  through 
the  oval  and  round  windows  from  swelling  or  retained  secretion  in  the  mid- 
dle ear.  To  children  these  noises  are  often  terrifying.  In  all  cases  they  are 
productive  of  a  greater  or  less  degree  of  nervousness  and  distress. 

Deafness  is  the  next  objective  symptom  noticed  by  the  patient.  In  the 
milder  cases  some  days  may  elapse  before  the  hearing  becomes  much  im- 
paired. Slight  degrees  of  deafness  may  not  at  first  be  noticed  by  the  patient, 
especially  if  the  affection  be  unilateral.  But  soon  familiar  sounds,  like  the 
ticking  of  a  clock,  become  inaudible,  then  the  patient  begins  to  ask  for  a 
repetition  of  what  is  said  by  those  around  him,  and  finally  hearing  is  for  the 
time  almost  totally  abolished.  The  degree  of  deafness,  in  the  earlier  stages 
at  least,  depends  much  upon  the  localization  of  the  affection.  Should  the 
attic  of  the  tympanum  be  most  affected,  the  hearing  may  suffer  but  slightly 
at  first,  although  the  pain  be  most  severe.  When  the  Eustachian  tube  is  most 
affected,  the  stopped-up  feeling  predominates  over  the  deafness.  When  the 
whole  lining  of  the  atrium  is  involved  at  the  outset,  the  deafness  is  most 
marked.  Besides  deafness  there  may  be  the  modified  hearing  of  autophony, 
in  which  the  patient  hears  his  own  voice  strongly  changed  and  resonant. 
There  may  also  be  diplacusis,  or  hearing  sounds  in  a  different  pitch  from, 
that  perceived  by  the  unaffected  ear. 

The  constitutional  symptoms  are  sometimes  ushered  in  by  a  chill.  There 
is  general  uneasiness,  loss  of  appetite,  and  increased  temperature  ;  sometimes 
headache,  dizziness,  and  possibly  nausea  are  present.  As  in  other  acute  dis- 
eases, the  general  disturbances  will  be  greatest  in  patients  of  a  nervous 
temperament. 

If  a  tuning-fork  in  a  state  of  vibration  be  now  applied  to  the  vertex  or 
to  the  teeth,  the  sound  Avill  be  heard  more  clearly  in  the  affected  side,  the 
closed  cavity  with  its  thickened  walls  acting  as  a  sounding-board  to  intensify 
the  effect  of  the  vibrations.  Examination  of  the  drum  membrane  usually 
reveals  more  or  less  redness  ;  even  in  the  early  stages  of  the  attack  the 
hyperemia  shows  itself  by  beginning  at  the  tympanic  margin  and  extending 
toward  the  center  with  more  or  less  rapidity.  The  vessels  which  follow  the 
handle  of  the  malleus,  unseen  in  a  state  of  health,  now  become  visible.  All 
the  landmarks  may  be  lost,  as  the  hyperemia  involves  the  adjacent  portion  of 
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the  dernidid  ni«vtu,s ;  swelling  shows  itself  at  any  point  according  to  the 
localization  of  the  inflammation,  and  may  also  extend  to  the  inner  end  of  the 
meatus  (see  Plate  11,  Fig.  8), 

As  in  all  inflaniniations  of  the  mucous  membrane,  the  secretion  soon 
begins  to  increase.  A  serous  exudation  is  poured  out,  which  may  sometimes 
be  distinguished  through  the  still  transparent  membrane,  partially  filling  the 
cavity  of  the  tympanum,  like  the  liquid  in  a  spirit  level  (see  Fig.  495).  In 
severe  cases  the  cavity  (piickly  becomes  tilled,  and  a  few  hours  may  sulhce  for 
the  pressure  of  thecouHncd  li(piid  to  cause  a  rupture  of  the  drum  membrane. 
As  the  Eustachian  tube  has  been  closed  by  the  swelling  of  its  lining  mem- 
brane, the  drundiead  affords  the  point  of  least  resistance,  and  becoming  soft- 
ened, yields  to  the  pressure  from  within.  Often  the  li(|uid  takes  on  a  puru- 
lent character,  and  may  be  seen  pointing  at  some  bulging  portion  of  the 
membrane  before  a  rupture  takes  place  (Fig.  496).  After  tlie  evacuation  of 
the  secretion,  whether  from  spontaneous  giving-way  (Fig.  497)  of  the  mcm- 


FiG.  495.— Apute  catarrh  of 
the  middle  ear,  with  bubbles 
in  the  fluid  which  nearly  fills 
the  drum  cavity. 


Fio.  4U().— Injected  drumhead 
bulging  in  the  upper  back  of 
quadrant  and  above  the  short 
process. 


Fkj.  497.— Pouting  porforiition 
of  the  lower  back  quadrant, 
showing  a  mere  plu-hole  at  the 
apex  of  the  nipple. 


brane,  or  from  surgical  interference,  there  is  usually  great  relief  from  pain. 
The  amount  of  discharge  may  be  very  slight,  but  is  at  times  most  profu.se  and 
continuous,  so  as  to  moisten  many  thicknesses  of  compresses  and  bandages. 
Often  at  first  the  secretion  is  tinged  with  blood,  or  there  may  be  quite  a  free 
hemorrhage.  In  favorable  cases  the  untoward  symptoms  now  rapidly  sub- 
side. The  pain  diminishes  and  disappears,  the  noises  become  less  violent  and 
annoying,  the  temperature  falls,  the  patient  is  able  to  obtain  rest,  and  the 
general  recovery  is  rapid.  The  deafness,  the  last  effect  to  disappear,  gradually 
or  sometimes  quite  suddenly  gives  place  to  perfect  hearing.  Unfortunately, 
many  cases  do  not  end  so  happily. 

Treatment. — The  first  point  in  the  treatment  is  to  remove,  so  far  as 
possible,  the  cause.  But  in  most  cases  the  patient  is  not  seen  until  the  disease 
is  well  developed,  and  preventive  measures  are  now  of  no  avail.  However, 
when  a  naso-pharyngitis  which  has  spread  to  the  middle  ear  is  still  active,  it 
should  receive  prompt  and  appropriate  attention.  Anything  unfavorable  in 
the  patient's  surroundings  should  be  looked  after,  a  mild  and  equable  tem- 
perature should  be  established  and  the  patient  placed  in  bed  ;  and  quiet,  both 
as  regards  freedom  from  noise  and  from  excitement,  maintained.  If  there 
be  a  ri.se  in  temperature,  a  saline  cathartic  should  be  administered.  Tincture 
of  aconite  may  be  given  in  small  and  frequent  doses,  where  the  pulse  is  full 
and  hard,  until  the  feverishness  is  reduced.  Opiates  should  be  used  but 
sparingly,  except  at  the  outset,  when  a  full  dose  may  be  emjiloyed.  When 
given  later,  by  their  anodyne  effect,  they  mask  the  symptoms,  and  may 
deceive  into  a  fancied  security  when  the  danger  is  not  yet  pas.sed.  Inflation 
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by  Politzer's  method  slioiild  be  tried  witli  care  and  gentleness.  It  sometimes 
gives  great  relief  to  pain  by  equalizing  the  priissure  of  aii'  within  and  with- 
out the  tympanic  cavity.  With  closure  of  the  Eustachian  tube,  absorption 
of  air  takes  place  through  the  mucous  membrane  lining  the  tympanic  cavity. 
This  produces  a  partial  vacuum,  draws  inward  the  drum  membrane,  causing 
pressure  through  the  chain  of  ossicles  upon  the  labyrinthine  contents,  and  at 
the  same  time  retards  the  flow  of  blood,  causing  or  increasing  venous  con- 
gestion in  the  lining  mucous  membrane  and  exudation  into  the  cavity.  When 
the  effect  of  this  procedure  is  favorable,  it  may  be  repeated  once  or  twice 
daily  ;  but  when  it  increases  pain  or  gives  no  relief,  its  use  must  be  postponed 
until  later  in  the  treatment  of  the  case.  No  simple  measure  is  so  helpful  as  the 
application  of  "  dry  heat."  The  hot-water  bag  of  India-rubber  is  the  readiest 
means  of  applying  heat.  This,  when  filled,  should  be  covered  with  soft 
cloth  and  laid  upon  the  pillow  in  contact  Avith  the  ear.  But  still  better, 
because  of  its  lightness,  is  a  bag  loosely  filled  with  common  salt  and  heated 
in  an  oven.  Moist  and  warm  applications,  like  poultices  in  all  forms,  are  to 
be  avoided.  They  soon  become  uncomfortable  by  evaporation,  and  tend  by 
maceration  of  its  dermoid  layer  to  promote  rupture  of  the  drumhead,  already 
perhaps  softened  in  its  inner  layer.  They  may  also  serve  as  the  means  of 
conveyance  of  all  sorts  of  infectious  germs,  and  in  the  end  complicate  far 
more  than  they  benefit  the  disease.  For  this  reason  are  injurious  most  of  the 
popular  remedies  and  poultices  of  all  the  vegetables  in  the  kitchen-garden. 
So,  too,  all  the  varieties  of  vegetable  oils  and  animal  greases  are  harmful, 
their  sole  value  having  been  to  carry  heat.  The  vapor  of  chloroform  may 
be  used  with  much  benefit  in  mild  cases  in  children.  A  few  drops  of  the 
liquid  may  be  placed  in  a  spoon,  and  the  vapor,  which  is  much  heavier  than 
air,  be  poured  like  a  liquid  into  the  ear.  Chloroform  liniment  applied  about 
the  ear  with  a  bit  of  flannel  is  also  valuable.  Aseptic  aqueous  solutions  con- 
taining local  anodynes  and  anesthetics  may  be  used  judiciously  in  the  early 
stage  of  an  attack.  The  sulphate  of  atropia,  four  grains  to  the  ounce  of 
solution,  is  efficacious.  Cocain  hydrochlorate,  in  solution  of  from  four  to 
twenty  grains  to  the  ounce,  is  still  more  effective  transiently  ;  and  better 
still  is  the  combination  of  these  two  with  morphin,  e.  g.  : 

I^.  Sol.  cocain  hydrochlorat.,  10  ^  fgj  ; 

Atropine  sulph.,  gr.  j  ; 

Morphise  sulph.,  gr.  ij. 

Of  this,  five  or  six  drops  from  a  spoon  previously  dipped  into  hot  water 
may  be  poured  into  the  ear.^ 

The  local  abstraction  of  blood  furnishes  one  of  our  most  effective 
measures.  The  application  of  two  or  three  leeches  to  the  tragus,  or  just  in 
front  of  it,  may  cut  short  the  whole  trouble.  After  they  have  filled"  them- 
selves Avith  blood  and  fallen  off,  the  bleeding  from  the  bites  may  generally 
be  allowed  to  continue  until  it  ceases  spontaneously.  This  subsequent  bleed- 
ing makes  the  natural  leech  more  effii^ctive  than  wet-cupping.  When  leeches 
are  not  at  hand,  the  artificial  leech  furnishes  an  excellent  substitute,  or  any 
small  knife  can  ])uncture  the  skin  in  front  of  the  tragus,  and  any  small 
cupping-glass  will  serve  if  the  special  instrument  be  not  at  hand.  An 
ounce  or  two  of  blood  may  be  taken,  and  if  the  relief  experienced  be  but 
temporary,  the  process  may  be  repeated.  Rut  when  the  simpler  measures 
tried  in  quick  succession  have  failed,  or  when  the  onset  of  the  disease  is  such 
'  Smaller  dosage  must  be  adopted  if  perforation  be  present. 
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that  It  1^ not  likely  to  yield  (luickly  to  the  other  remedies,  or  when  we  find  the 
earlier  stages  of  the  inflammation  have  passed  before  we  have  seen  tiie  ease 
paracentesis  of  the  drnm  membrane  must  be  made.    This  may  be  done  with 
any  long,  slender  knife,  such  as  v,  Graefe's  (cataract-knife,  or  a  delicate  bistoury 
w  hicii  should  be  first  carefully  sterilized.    The  most  convenient  instrument  for 
the  purpose  is  the  spear-shaped  knife  (Fig.  498).     The  double-edged  point 


Fig.  498.— Sprague's  pocket-case  and  handle  for  paracentesis,  etc. 


should  be  longer  than  is  usually  made,  so  that  in  penetrating  deeply  it  will  con- 
tinue to  cut,  and  not,  after  pricking  through  the  membrane,  fail  to  enlarge 
the  opening.  The  meatus  should  be  disinfected  by  gentle  irrigation  with  a 
1  :  5000  warm  solution  of  mercuric  bichlorid,  followed  by  mopping  with 
absorbent  cotton  moistened  with  alcohol.  A  jjcllet  of  cotton  dipped  in  a  10 
per  cent,  solution  of  cocain  should  then  be  laid  against  the  drum  membrane 
for  a  few  minutes  to  produce  local  anesthesia.  This  will  not  always  be  com- 
plete in  an  inflamed  membrane,  but  the  pain  of  the  cut  will  usually  be  very 
slight  and  momentary.  The  point  of  selection  foi"  the  incision  may  be  where 
any  swelling  or  tendency  to  point  seems  to  indicate ;  but  if  there  be  no  such 
local  indication,  the  posterior  inferior  segment  is  usually  chosen  as  the  region 
where  less  injury  is  likely  to  be  done  by  the  knife  to  the  structures  within. 
The  cut  should  be  a  free  one  of  several  millimeters'  length  and  carried  down 
to  the  tympanic  margin  for  the  pur])osc  of  drainage,  and  so  as  to  divide  the 
plexus  of  engorged  vessels  which  is  usually  present  there. 

If  the  opening  be  made  very  early,  there  may  be  little  or  no  secretion, 
and  even  the  hemorrhage  may  be  very  scanty.  If  there  be  a  purulent  dis- 
chai'ge,  this  may  be  gently  washed  away  with  the  warm  bichlorid  solution, 
otherwise  no  syringing  or  other  interference  is  necessary.  A  wick  of  absorb- 
ent cotton,  moistened  with  bichlorid  solution,  should  be  inserted,  a  small 
compress  of  iodoform  gauze  should  be  placed  over  the  meatus  and  a  larger 
one  over  the  whole  ear,  and  secured  by  a  loose  bandage.  Every  kind  of  med- 
dlesome interference  which  might  cause  reinfection  should  be  avoided.  The 
progress  of  the  disease  may  now  be  arrested.  The  opening  made  by  incision 
quickly  heals,  the  pain  is  relieved,  and  the  swelling  is  soon  dissipated.  The 
subjective  noises  cease,  and  the  patient's  voice  as  heard  by  himself  resumes  its 
natural  tone.  The  hearing  regains  its  normal  acuteness  ;  and  in  a  fcAv  days 
there  may  be  no  remaining  sign,  either  physical  or  subjective,  of  the  serious 
disturbance  which  has  taken  place.  When  the  process  of  resolution  is  less 
rapid,  especially  if  the  pain  returns  on  the  following  night,  more  active  after- 
treatment  may  be  necessary.  An  anodyne  may  be  given  internally,  and 
iodid  of  potassium  should  be  administered,  or  a  mercurial  inunction  used,  or 
both.  If,  owing  to  a  too  I'apid  healing  of  the  incision  there  be  retained  secre- 
tion, the  operation  may  be  repeated.  If  an  abundant  discharge  occur,  it  must 
be  removed  by  irrigation  with  warm  antiseptic  solution.  When  the  deafness 
does  not  quickly  disappear,  the  use  of  the  Politzer's  bag  may  again  be  indi- 


SALPINGITIS. 


723 


cated.  For  some  weeks  at  least  after  an  attack  the  patient  should  exercise 
unusual  precaution  against  the  effects  of  exj)osure  to  the  weather,  and  over- 
fatigue. Should  the  ear  be  sensitive  to  the  cold,  a  bit  of  absorbent  wool 
should  be  tucked  into  the  meatus  before  driving  or  exposure  out  of  doors. 

SALPINGITIS. 

Thus  far  we  have  considered  the  acute  affections  of  the  middle  ear,  with 
reference  to  the  principal  cavity,  the  atrium.  The  disease  may  be  especially 
localized  in  the  accessoiy  cavities,  the  Eustachian  tube,  or  the  attic  of  the 
tympanum.  When  the  Eustachian  tube  is  the  seat  of  the  inflammation,  the 
most  marked  subjective  symptoms  are  produced  by  the  sudden  closure  of  the 
isthmus  of  the  tube  by  swelling.  The  effect  of  this  obstruction  is  the  forma- 
tion of  a  partial  vacuum,  causing  retraction  of  the  tympanic  membrane  in- 
ward and  the  transmission  of  pressure  to  the  labyrinth,  producing  annoying 
tinnitus  and  dizziness,  which  may  be  distressing.  Autophony  is  produced 
most  frequently  by  this  cause.  The  pain  is  located  under  the  ear  and  inward 
toward  the  throat  or  at  the  root  of  the  tongue,  rather  than  deeply  in  the  ear 
itself.  All  these  symptoms  may  be  productive  of  great  malaise  and  general 
disturbance  of  the  nervous  system.  Often  there  is  a  sensation  as  of  a  plug 
in  the  ear,  which  the  patient  endeavors  to  remove  by  thrusting  the  finger  into 
the  meatus.  Cracking  sounds  are  common,  at  times  rhythmical.  The  tym- 
panic membrane  may  show  little  if  any  hyperemia,  but  only  great  retraction. 
At  first  there  may  be  a  thin  serous  secretion,  and  later  the  tube  may  be  dis- 
tended by  a  viscid  and  tenacious  muco-purulent  exudation,  which  may  be 
discharged  into  the  throat  and  from  the  mouth.  By  the  rhinoscopic  mirror 
the  mucous  membrane  at  the  mouth  of  the  tube  may  be  seen  to  be  swollen 
and  covered  with  secretion. 

The  object  of  treatment  will  be  first  to  relieve  the  local  congestion 
and  inflammation  of  the  tube  itself ;  and  then  by  opening  the  closed  pas- 
sage to  restore  the  rest  of  the  apparatus  of  the  middle  ear  to  its  normal 
condition.  Mild  aseptic  sprays  may  be  used  through  the  nose  and  fauces, 
with  gargles  of  a  similar  character  and  of  hot  alkaline  solutions,  to  modify 
any  existing  catarrhal  conditions  of  the  nasal  and  pharyngeal  cavities.  The 
gentle  use  of  Politzer's  bag  should  then  be  tried,  and  if  the  obstruction 
is  not  too  great,  may  be  followed  by  immediate  relief.  Should  the  air  not 
penetrate  by  this  means,  the  Eustachian  catheter  should  be  employed.  An 
instrument  of  pure  silver  which  can  be  bent  to  any  curve  should  be  used,  and 
should  be  heated  to  redness  in  the  flame  and  plunged  in  a  cold  boric  solu- 
tion. Its  use  should  be  preceded  by  spraying  or  mopping  the  nose  and 
the  mouth  of  the  tube  with  a  6  to  10  per  cent,  solution  of  cocain.  The  air 
should  be  thrown  in  very  gently  at  first  to  evacuate  the  secretion  from  the 
tube  and  not  to  force  it  onward  into  the  middle  ear.  Soon  the  air  will  be 
heard  through  the  auscultation  tube  entering  the  cavity  of  the  drum.  Some- 
times the  sudden  change  of  pressure  causes  transient  giddiness  or  faintness. 
The  hearing  is  improved  at  once,  the  tinnitus  ceases  or  is  diminished,  the  feeling 
of  fulness  is  relieved,  and  the  tympanic  membrane  will  return  more  or  less 
completely  to  its  normal  plane.  At  the  same  time  proper  remedies  may  be 
applied  through  the  catheter  to  the  mucous  membrane  of  the  tube.  Of  these, 
none  is  more  effective  than  the  weaker  solutions  of  nitrate  of  silver.  From 
5  to  15  grains  to  the  ounce  will  usually  be  sufficiently  strong.  Only  a  few 
drops  should  be  used,  and  but  little  force  applied  in  driving  it  through  the 
catheter,  as  the  effect  is  to  be  localized  in  the  tube  itself    This  treatment 
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should  bo  repented  daily  at  first,  and  then  at  greater  intervals  nntil  no  longer 
required.  In  u  few  days,  in  most  cases,  the  normal  hearing  will  be  restored 
as  the  swollen  mucous  membrane  returns  to  its  natural  state.  When,  as 
sometimes  happens,  there  is  more  permanent  thickening  or  even  stricture  of 
the  tube,  dilation  by  means  of  delicate  bougies  passed  through  the  catheter 
may  be  required. 

INFLAMMATION  OF  THE  ATTIC. 

It  is  evident  from  this  description  that  localized  inflammation  of  the  tube 
is  less  serious  and  less  dangerous  to  the  hearing  than  that  of  the  atrium 

hen  the  lining  membrane  of  the  attic  becomes  inflamed,  the  condition  is 
w\\\(A\  more  serious.  The  anatomical  conditions  are  such  that  even  slight 
swellings  cut  off  the  communication  of  this  space  from  the  atrium  below. 
The  bulkier  portions  of  the  malleus  and  incus,  with  their  ligamentous  attach- 
ments and  folds  of  mucous  membrane,  nearly  fill  the  communicating  space 
between  the  two  chambers,  and  but  little  swelling  is  required  to  complete  the 
closure.  The  pain  from  the  tension  caused  by  the  hyperemia  alone  soon 
becomes  excruciating.  As  soon  as  inflanniiatory  products  ai)pear,  the  pressure 
is  still  further  increased.  The  flaccid  membrane,  already  intensely  reddened 
and  contrasting  strongly  with  the  drum  membrane  proper  below,  becomes 
bulging  and  swollen  over  its  whole  extent,  or  forms  pockets  on  one  or  both  sides 
of  the  malleus  along  the  anterior  and  posterior  folds  (see  Fig.  496).  This 
condition  admits  of  little  or  no  delay  for  tentative  treatment.  Although  spon- 
taneous rupture  may  give  ease,  it  may  be  only  temporary.  A  permanent  open- 
ing in  the  flaccid  membrane  may  result,  with  necrosis  of  the  bony  walls  of  the 
attic  and  of  the  ossicles,  and  the  formation  of  adhesions  which  may  impair  the 
movements  of  the  ossicles.  Here  a  free  and  prompt  use  of  the  knife,  under 
the  same  antiseptic  precautions  enjoined  for  the  incision  of  the  lower  portion 
of  tiie  drum  membrane,  is  both  necessary  and  effective.  Beginning  just 
above  the  short  process  of  the  malleus,  the  knife,  with  one  cutting  edge  turned 
backward,  should  be  plunged  deeply  in,  until  it  reaches  a  bony  obstruction  ; 
then  the  cut  should  be  prolonged  until  it  strikes  the  posterior  insertion  of  the 
membrane.  Then  with  the  other  edge  of  the  knife  the  division  should  be 
continued  u])ward  and  backward  for  a  quarter  of  an  inch  or  more  along  the 
superior  margin  of  the  membrane,  still  cutting  deeply,  and  dividing  all  the 
tissues  until  the  bony  wall  is  felt.  This  can  be  done  in  a  satisfactory  way 
only  under  general  anesthesia.  After  the  incision — which  will  be  followed 
by  free  bleeding  and  the  evacuation  of  pus  if  suppuration  be  already  present, 
and  oozing  of  serous  effusion — the  wound  should  be  irrigated  with  warm 
bichlorid  solution  of  1  :  5000.  A  mesh  of  absorbent  cotton  should  be  left  in 
the  meatus  to  promote  drainage,  and  the  whole  ear  covered  with  iodoform 
gauze,  as  before  described.  The  result  is  usually  prompt  improvement.  The 
hyperemic  tissues  are  relieved  of  their  engorgement,  and  the  pain  will  have 
nearly  disappeared  when  the  patient  returns  to  consciousness.  The  incision, 
although  extensive  and  deep,  heals  with  remarkable  rapidity  and  leaves  no 
visible  cicatrix.  The  aftei-treatment  is  the  same  as  in  simple  paracent;esis. 
However  harsh  and  radical  this  operation  may  at  first  sight  appear,  it  is  so 
generally  efficacious  that  its  performance  will  never  be  regretted. 

In  the  light  of  our  present  knowledge  of  bacteriology,  nearly  if  not  quite 
all  the  causes  of  acute  inflammation  of  the  middle  ear  are  only  the  sources 
or  excitants  of  bacteriological  activity.  No  cavity  of  the  body  lined  witli 
mucous  membrane  is  free  from  organisms  of  morbific  character,  wliich  are 
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ready  to  develop  with  amazing  rapidity  under  favoring  conditions;  and  the 
mucous  membrane  is  a  soil  always  ready  to  receive. and  nurture  germs  of  the 
most  virulent  character.  The  nose  and  the  fauces  are  always  exposed  to 
infection  through  the  air;  and  that  such  infection  is  not  always  taking  ])lace 
shows  what  a  wonderful  defensive  power  against  such  morl)ific  germs  must 
exist  when  not  in  abeyance  owing  to  disturbing  influences.  Usually  the  infec- 
tion is  at  first  by  a  single  organism,  eitlier  that  of  the  systematic  disease,  of 
which  the  nasal  trouble  is  a  local  manifestation,  or  by  one  of  the  less  virulent 
forms,  which  has  for  some  reason  been  called  into  activity.  After  the  open- 
ing of  the  drum  cavity  by  spontaneous  or  artificial  means  reinfection  may 
take  place,  and  a  variety  of  the  most  dangerous  cocci,  with  their  foul  odors 
and  poisonous  products,  complicate  the  disease.  Hence  the  necessity  of 
maintaining  the  strictest  antisepsis  and  of  abandoning  many  of  the  remedies 
and  means  of  treatment  which  formerly  seemed  to  be  most  strongly  indi- 
cated. 


CHRONIC  CATARRH  OF  THE  MIDDLE  EAR. 


By  EDWARD  B.  DENCH,  PH.B.,  M.D., 

OF  NKW  YORK  CITY. 


The  term  chronic  catarrh  has,  in  my  opinion,  led  to  a  very  general  mis- 
understanding among  the  medical  profession  in  regard  to  the  changes  which 
take  place  in  the  middle  oar  in  the  disease  under  consideration.  It  would  be 
much  bettor  to  designate  this  affection  as  chronic  non-suppiirative  inflammation 
of  the  middle  oar.  The  word  catarrh  is  so  universally  associated  with  some 
affection  of  the  upper  air-tract,  that  both  the  profession  and  the  laity  have  come 
to  look  upon  a  chronic  catarrhal  otitis  media  as  the  result  of  an  extension  of  an 
inflammatory  process  from  the  nose  and  naso-pharynx  into  the  tympanum  by 
contiguity  of  structure.  Catarrh  is  not  a  disease,  but  a  symptom,  and  from 
its  derivation  means  a  discharge?.  It  may,  therefore,  result  from  various  local 
lesions,  and  the  idea  so  commonly  entertained  that  catarrhal  inflammation 
of  the  middle  ear  is  always  due  to  the  extension  of  an  inflammatory  process 
from  the  nose  or  naso-pharynx  is  entirely  unwarranted.  The  influence 
exerted  by  any  affection  of  the  nose  or  naso-pharynx  is  usually  purely 
mechanical.  Thus,  in  the  case  of  adenoid  vegetations  within  the  naso- 
pharynx, the  middle  ear  may  suffer  either  from  the  direct  pressure  of  the 
lymphatic  tissue  upon  the  mouth  of  the  Eustachian  tubes,  causing  a  rarefac- 
tion of  the  air  within  the  tympanum  ;  or  this  lymphatic  tissue  may  interfere 
with  the  return  circulation  from  the  tympanum,  thus  causing  a  dilatation  of 
the  veins  within  this  cavit}',  and  consequent  congestion  of  the  lining  mem- 
brane. The  obstructive  lesions  of  the  nose  and  naso-pharynx  cause  chronic 
middle-ear  disease  chiefly  through  their  influence  upon  the  tympanic  blood 
current. 

etiology. — Chronic  non-suppurative  inflammation  of  the  tympanum 
may  follow  an  acute  inflammation  of  the  middle  ear,  or  may  be  the  result  of 
repeated  mild  attacks  of  acute  congestion  of  the  parts,  each  successive  attack 
slightly  impairing  the  function  of  the  organ.  On  the  other  hand,  the  dis- 
ease may  be  so  insidiously  progressive  from  its  beginning  as  to  give  no  symp-  * 
toms  imtil  it  has  existed  for  many  years. 

Heredity  is  supposed  to  be  an  important  etiological  factor.  From  my  own 
observation,  I  am  inclined  to  attach  less  importance  to  heredity  than  do  most 
writers.  It  is  true  that  we  often  find  impaired  hearing  in  successive  genera- 
tions of  the  same  family.  When  we  examine  these  ca.ses,  however,  we  not 
infrequently  learn  that  the  impairment  in  hearing  has  not  been  due  to  similar 
middle-ear  conditions.  The  history  is  an  unsafe  guide  in  determining  the 
etiological  importance  of  heredity.  The  patient  simply  remembers  that  other 
members  of  the  family  have  suffered  from  an  affliotion  similar  to  his  own,  but 
can  naturally  give  no  information  as  to  the  nature  of  the  local  lesion.  It 
would  be  absurd  to  suppose  that  a  suppurative  otitis  media,  causing  impair- 
ment of  hearing  in  one  member  of  the  family,  should  be  at  all  responsible  for 
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interference  with  audition  in  successive  generations.  My  own  belief  is  that 
certain  conditions  of  the  nose  and  naso-pharynx,  such  as  enlargement  of  the 
pharyngeal  tonsil,  relaxation  of  the  turbinal  tissue,  enlargement  of  the  faucial 
tonsils,  etc.,  are  hereditary.  Any  of  these  conditions  predispose  to  inflam- 
mation of  the  middle  ear ;  yet,  in  many  instances,  they  exist  without  pro- 
ducing this  result. 

Occupation  exerts  an  important  influence,  in  that  those  who  are  obliged 
to  endure  exposure  to  sudden  and  severe  changes  in  the  weather  are  more 
commonly  affected  than  those  whose  vocation  enables  them  to  guard  against 
such  unfavorable  conditions.  For  this  reason  we  find  that  the  disease  is 
more  common  in  males  than  in  females. 

The  various  general  diatheses,  such  as  the  rheumatic  or  gouty  diathesis, 
can  scarcely  be  looked  upon  as  influencing  the  occurrence  of  the  affection. 
The  habits  of  life  are  factors,  however,  in  producing  disease.  The  abuse  of 
alcohol  or  tobacco,  prolonged  mental  or  physical  exertion,  or,  in  fact,  any- 
thing which  tends  to  lower  the  general  condition,  may  act  indirectly  as  a 
cause  for  the  disease  under  consideration.  In  certain  slowly  progressive 
cases  the  local  affection  seems  to  be  due  to  interference  with  the  trophic 
nerve-supply  of  the  middle  ear.  This  causes  an  impairment  in  nutrition  of 
the  tissues,  and  certain  structural  changes  follow  which  lead  to  either  a  per- 
version or  impairment  of  function. 

As  before  stated,  a  large  proportion  of  cases  are  associated  with  some  ob- 
structive lesion  of  the  upper  air-tract.  This  is  particularly  true  where  the 
chronic  process  follows  repeated  attacks  of  acute  inflammation. 

Of  these  local  causes,  the  most  important  is  probably  enlargement  of  the 
pharyngeal  tonsil.  Enlargement  of  the  faucial  tonsils  alone  is  seldom  re- 
sponsible for  middle-ear  involvement.  As  enlargement  of  the  faucial  tonsils 
is  almost  invariably  accompanied  by  a  similar  condition  of  the  pharyngeal 
tonsil,  the  etiological  importance  of  the  former  can  hardly  be  determined 
with  certainty. 

Affections  of  the  nasal  cavities,  such  as  hypertrophic  rhinitis,  nasal 
polypi,  deformities  of  the  nasal  septum,  etc.,  act  essentially  in  the  same  way 
as  does  enlargement  of  the  pharyngeal  tonsil.  These  conditions  either  cause 
a  rarefaction  of  the  air  within  the  tympanum,  or  interfere  with  the  blood 
supply  directly. 

In  atrophic  rhinitis  I  am  inclined  to  believe  that  the  process  Avithin  the 
middle  ear  is  a  simple  concomitant  of  the  nasal  disease,  and  not  a  sequel  to  it. 
Atrophic  rhinitis  depends  upon  impaired  nutrition  of  the  lining  membrane 
of  the  nasal  chambers.  A  similar  condition  in  the  middle  ear  would  be  more 
probably  due  to  a  cause  similar  to  that  producing  the  nasal  lesion  than  to 
this  local  disorder  itself. 

Pathology. — Non-suppurative  inflammation  of  the  middle  ear  may  be 
either  hypertrophic  or  hyperplastic  in  character.  By  the  hyperplastic  form 
I  mean  a  condition  ordinarily  known  as  sclerosis  of  the  mhldle  ear,  wliich 
may  occur  either  as  an  idiopathic  affection  or  as  the  result  of  a  preceding 
hypertrophic  condition. 

Hypertrophic  Inflammation. — The  mucous  membrane  within  the  tym- 
panum is  swollen,  the  blood  supply  is  increased,  and  at  length,  actual  tissue 
hypertrophy  occurs.  The  Eustachian  tube,  forming  as  it  does  a  portion  of 
the  middle  ear,  participates  in  these  changes.  Tiie  mucous  membrane  is 
edematous,  and  the  lumen  of  the  tube  is  diminished  in  caliber.  In  the 
earlier  stages  the  membrane  of  the  tube  is  simply  swollen,  there  being  no 
tissue  hypertrophy.    This  is  particularly  true  of  those  cases  which  follow 
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acute  catarrhal  otitis  media,  or  where  there  liave  been  recurrent  attacks  of 
acute  congestion.  If  this  engorgement  continues,  there  is  a  development  of 
new  connective  tissue  within  the  walls  of  the  tube,  and  the  passage  gradually 
becomes  more  and  more  contracted.  As  a  result,  the  intratympanic  j)ressure 
is  diminished,  and  the  drum  membrane  and  ossicular  chain  are  forced  in- 
ward toward  the  inner  bony  wall  of  the  middle  ear.  The  drum  membrane 
is  gradually  stretched,  so  that  when  the  caliber  of  the  tube  is  restored,  tlie 
drum  membrane  is  much  relaxed.  Certain  inflammatory  changes  take  place 
in  the  middle  ear,  depending  directly  upon  the  displacement  of  the  tympanic 
membrane  and  of  the  ossicular  chain.  The  crowding  of  the  ossicles  against 
each  other  and  against  the  internal  tympanic  wall  aggravates  the  inflamma- 
tory process  within  the  middle  ear.  As  a  result,  adhesions  are  formed  be- 
tween the  inner  wall  of  the  tympanum  and  the  ossicular  chain.  The  tensor 
tympani  muscle  gradually  atrophies  from  disuse,  the  muscular  fibers  dis- 
appear and  are  re])laced  by  connective  tissue.  After  this  has  occurred,  even 
if  the  Eusta(^hian  tube  regains  its  normal  caliber,  the  mal])osition  of  the 
ossicles  and  membrane  ])ersists  owing  to  the  rigidity  of  the  atrophied  tensor 
tympani.  If  the  drum  membrane  is  atrophic,  it  may  bulge  into  the  canal 
upon  inflation  beyond  the  ])lane  of  the  annulus,  the  ossicular  chain  remaining 
inuiiovable. 

M  e  have  spoken  of  the  development  of  adhesions  between  certain  por- 
tions of  the  ossicular  chain  and  the  adjoining  bony  walls  of  the  middle  ear. 
While  this  process  may  take  ])lace  in  any  portion  of  the  cavity,  it  occurs 
most  frequently  in  the  region  of  the  oval  window.  The  adhesions  are  most 
frequently  found  either  between  the  posterior  crus  of  the  stapes  and  the 
corresponding  wall  of  the  oval  niche  or  between  the  crura  and  inferior  wall. 
Less  frequently  adhesions  develop  above  the  stapes  or  in  front  of  it. 

In  certain  instances  the  inflammatory  process  is  exceedingly  slow.  It  is  in 
these  cases  that  we  often  find  a  serous  effusion  in  the  tympanum,  the  engorged 
vessels  unloading  themselves  of  the  fluid  elements  of  the  blood.  Such  an 
effusion  may  All  either  the  entire  tympanic  cavity  or  may  be  sacculated  in 
the  reduplications  of  the  mucous  membrane. 

When  the  hypertrophic  process  changes  to  the  hyperplastic  variety,  the 
cellular  elements  of  the  newly-formed  connective  tissue  are  changed  into 
dense  flbrous  tissue.  In  the  Eustachian  tube  this  transformation  causes 
the  stenosis  to  disappear,  and  the  canal  may  become  even  abnormally  wide. 
AVe  frequently  find,  therefore,  that  although  the  tube  is  perfectly  free,  the 
hearing  is  greatly  impaired.  Where  the  process  is  hyperplastic  from  the 
first,  the  lining  membrane  of  the  middle  ear  is  gradually  transformed  into 
dense  fibrous  tissue. 

Increased  tension  within  the  middle  ear  causes  increased  labyrinthine 
pressure ;  and  in  cases  of  long  standing  the  perceptive  portion  of  the 
auditory  apparatus  seldom  escapes  entirely. 

The  actual  changes  which  take  place  within  the  labyrinth  are  sometimes 
the  result  of  a  chronic  inflammatory  process  induced  by  this  increased  press- 
ure. Where  no  pathological  lesion  can  be  demonstrated  by  microscopic 
examination,  it  seems  that  tlu;  function  of  the  auditory  nerve  is  to  an  ex- 
tent ablated  from  disuse. 

The  disease  in  question  is  seldom  unilateral,  both  ears,  as  a  rule,  being 
involved.  Rarely,  however,  are  both  organs  affected  to  the  same  extent,  the 
disease  usually  beginning  ui)on  one  side,  and  attacking  the  other  at  a  later 
period.  In  the  slowly  progressive  cases  the  disease  may  be  so  insidious  as 
to  entirely  escape  the  patient's  attention  until  the  second  organ  is  involved. 
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Tliis  secondary  process  seems  to  particuilarly  affect  tlie  perceptive  apparatus, 
although  the  middle  ear  does  not  entirely  escape. 

Symptoms. — These  depend  upon  the  particular  course  pursued  by  the 
disease.  Those  cases  following  acute  inflammation  will  naturally  give  a 
history  of  successive  attacks  of  otalgia.  Jn  the  slowly  progressive  cases, 
howevei",  pain  is  not  a  ])rominent  symptom,  whether  the  disease  is  of  the 
hypertrophic  or  hyperplastic  variety.  The  symptom  which  tirst  attracts  the 
patient's  notice  is  usually  the  appearance  of  subjective  noises.  These  vary 
greatly  in  character  in  different  cases.  The  patient  will  sometimes  complain 
of  a  pulsation  in  the  ear,  synchronous  with  the  cardiac  ])ulsations.  In  other 
instances  the  noise  may  be  described  as  a  deep  rumbling  sound  ;  again,  it  may 
be  high-pitched,  and  is  often  compared  by  the  patient  to  the  sound  of  escap- 
ing steam.  These  noises  may  be  constant  or  intermittent.  They  are  usually 
exaggerated  by  physical  or  mental  exertion,  by  a  cold  in  the  head,  or  by 
impairment  of  the  general  condition.  Especially  in  the  hyperplastic  form  of 
the  disease  the  subjective  noises  may  attract  the  attention  of  the  patient  before 
any  defect  in  hearing  is  discovered  ;  but  sooner  or  later  the  impairment  in 
audition  will  be  recognized. 

The  heai'ing  may  be  considerably  impaired  before  the  patient  becomes 
conscious  of  the  fact.  For  this  rea.son,  cases  seldom  present  themselves  in  the 
very  early  stages  of  the  disease,  but  only  when  the  hearing  has  fallen  consider- 
ably below  the  normal  standard.  Patients  usually  notice  that,  while  in  dia- 
logue the  hearing  is  fairly  perfect,  they  are  unable  to  hear  clearly  \vhen  several 
are  talking  at  the  same  time.  Various  sounds,  such  as  the  tick  of  a  watch, 
the  sound  of  the  acoumeter,  etc.,  may  be  perfectly  heard,  and  yet  the  patient 
will  be  conscious  of  a  certain  deficiency  in  hearing.  It  often  happens  that  the 
power  of  audition  fluctuates  greatly.  At  times  the  hearing  will  be  excellent, 
while  at  other  times  the  impairment  will  be  quite  pronounced.  A  common 
complaint  is  that  the  hearing  becomes  less  acute  whenever  the  patient  has  a 
"cold  in  the  head,"  and  not  infrequently  that  after  each  successive  attack  it 
remains  less  acute  than  before.  It  is  not  uncommon  for  the  hearing  to  be 
greatly  influenced  by  certain  muscular  movements  ;  thus,  many  hear  less 
acutely  Avhile  masticating  the  food  than  at  other  times.  The  acts  of 
mastication  and  deglutition  may  also  be  accompanied  by  clicking  or  snapping 
sounds  in  the  ear  due  to  the  separation  of  the  walls  of  the  Eustachian  tube 
by  the  contraction  of  the  palatal  muscles. 

Again,  the  hearing  may  vary  with  the  position  of  the  head.  In  the  erect 
posture  it  may  be  perfectly  normal,  while  on  lying  down  or  on  tilting  the 
head  far  back  it  may  be  greatly  impaired.  This  symptom  usually  indicates 
the  presence  of  fluid  in  the  tympanic  cavity.  When  the  head  is  tilted  back- 
ward, the  fluid  flows  into  the  posterior  portion  of  the  tymjianum  and  covers 
the  oval  and  round  windows,  thus  interfering  with  sound-conduction.  When, 
however,  the  head  is  bent  forward  or  held  erect,  the  fluid  changes  its  position, 
leaving  these  regions  free. 

While  vertigo  is  not  a  common  symptom  in  these  cases,  it  is  occasionally 
met  with,  and  may  be  very  pronounced.  This  is  particularly  true  where  there 
is  a  collection  of  fluid  in  the  tympanic  cavity,  the  vertigo  becoming  very 
severe  when  the  position  of  the  head  causes  the  fluid  to  cover  the  oval  and 
round  windows. 

It  must  not  be  understood  that  the  presence  of  fluid  in  the  middle  ear  is 
the  sole  cause  of  tympanic  vertigo.  While  dizziness  is  not  a  common  symp- 
tom in  these  cases,  it  is  by  no  means  a  rare  one,  and  is  sometimes  exceedingly 
severe.    The  pressure  upon  the  labyrinth,  due  to  increased  tension  of  the 
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ossicular  chain  from  the  development  of  adhesions,  is  sufficient  to  cause  the 
symptom.  It  may  be  said,  in  this  connection,  tliat  the  length  of  time  which 
a  vertigo  lias  persisted  is  no  indication  that  relief  will  not  be  obtained  by 
relieving  the  middle-ear  condition.  If  examination  by  means  of  the  tuning- 
forks  shows  that  the  middle  ear  alone  is  involved,  the  results  of  treatment  are 
usually  satisfactory.  It  might  appear  that,  in  cases  of  long  standing,  relief 
of  the  increased  labyrinthine  pressure  could  be  obtained  by  surgical  meas- 
ures only.  This  is  not  the  case,  however ;  and  we  often  find  that  the  restora- 
tion of  the  Eustachian  tube  to  its  normal  caliber  will  immediately  relieve  the 
vertigo. 

Most  of  these  patients  hear  better  in  a  noise  than  in  a  quiet  ])lace  ;  and, 
under  the  same  conditions,  the  subjective  noises  are  often  less  severe.  This 
is  explained  by  the  fact  that,  when  the  ossicular  chain  is  rigid,  a  certain 
amount  of  force  is  necessary  to  set  it  in  vibration.  When,  however,  the 
resistance  has  been  overcome,  very  slight  variations  in  this  force  are  recog- 
nizable. For  this  reason,  these  patients  usually  hear  better  in  a  railroad  train 
than  does  an  individual  with  normal  hearing  (paracousis  Willisii). 

As  the  disease  advances,  the  subjective  noises,  which  at  first  have  been 
distressing,  may  become  less  severe  or  disappear  entirely.  This  is  usually 
indicative  of  labyrinthine  involvement,  and  is  probably  due  to  the  fact  that 
the  portion  of  the  perceptive  apparatus  concerned  in  the  recognition  of 
sounds  of  this  particular  character  has  been  destroyed. 

The  appearance  of  tinnitus  in  the  previously  healthy  ear  should  always 
be  looked  upon  as  a  grave  symptom.  The  sounds  are  generally  of  a  high 
pitch,  and  j)robably  depend  upon  certain  changes  in  the  cortical  auditory  area. 
As  we  know,  each  cortical  auditory  center  receives  fibers  from  both  auditory 
nerves,  but  chiefly  from  the  nerve  of  the  opposite  side.  When  the  labyrinth 
of  one  side  is  involved  as  the  result  of  chronic  middle-ear  inflammation,  the 
opposite  cortical  auditory  center  is  affected,  and,  as  the  disease  progresses,  this 
cortical  lesion  interferes  with  the  function  of  those  fibers  from  the  labyrinth 
of  the  same  side,  so  that  the  disappearance  of  tinnitus  in  the  ear  first  involved 
is  usually  followed  by  subjective  noises  in  the  opposite  ear. 

Diagnosis. — Physical  Examination. — The  changes  visible  upon  spec- 
ulum examination  often  give  no  indication  of  the  degree  of  impairment  of 
function.  The  drum  membrane  may  appear  fairly  normal  as  regards  posi- 
tion, color,  luster,  and  structure,  and  yet  the  hearing  may  be  very  much 
impaired.  On  the  other  hand,  fairly  good  hearing  may  exist  where  the  drum 
membrane  and  ossicular  chain  give  undoubted  evidence  of  intratympanic 
inflammation.  The  most  common  change  is  displacement  of  the  drum  mem- 
brane inward.  The  handle  of  the  malleus  is  fore-shortened,  and  the  short 
process  is  unduly  prominent.  The  tympanic  membrane  itself  may  be  thick- 
ened over  certain  areas  and  atrophic  in  other  parts.  A  fore-shortening  of  the 
handle  of  the  malleus  indicates  displacement  of  the  ossicular  chain  inward.  In 
many  cases  this  retraction  is  but  slight,  and  yet  extensive  changes  have  taken 
place  in  the  middle  ear.  Adhesions  within  the  tympanic  cavity  may  cause  a 
rotation  of  the  malleus  upon  its  long  axis,  so  that  the  manubrium  may  appear 
broader  than  normal.  Here  the  direction  of  rotation  is  from  behind  forward. 
Rotation  in  the  opposite  direction  is  accompanied  by  considerable  retraction 
of  the  tympanic  membrane,  and  the  manubrium  apjiears  narrower  than  nor- 
mal from  the  fact  that  the  edge  of  the  prismatic  shaft  is  presented  to  view 
instead  of  the  broader  external  border. 

The  presence  of  adhesions  can  be  demonstrated  by  the  use  of  the  Siegle 
speculum.    Examination  with  this  instrument  will  show  that  tiie  drum  mem- 
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brane  and  ossicular  chain  no  longer  move  outward  as  a  whole,  when  the  air  in 
the  canal  is  exhausted.  With  each  act  of  rarefaction,  certain  portions  of  the 
drum  membrane  will  be  drawn  outward,  while  the  ossicular  chain  will  either 
remain  immovable,  or  more  frequently  the  handle  of  the  malleus  will  seem  to 
rotate  upon  its  long  axis,  motion  outward  being  prevented  by  adhesions  to 
the  internal  tympanic  wall. 

In  the  hyperplastic  variety  of  the  disease,  atrophy  of  the  tympanic 
membrane  is  commonly  present.  This  may  be  so  marked  as  to  render  the 
structures  in  the  middle  ear  clearly  visible.  In  the  upper  posterior  quadrant 
the  descending  process  of  the  incus,  the  posterior  crus  of  the  stapes,  and  the 
tendon  of  the  stapedius  muscle  can  frequently  be  recognized.  Owing  to  the 
tenuity  of  the  membrane  it  is  often  found  to  be  relaxed  as  the  result  of  sud- 
den and  violent  changes  in  the  intratympanic  pressure. 

Catheterization  in  the  hypertrophic  cases  shows  a  narrowing  of  the  Eu- 
stachian tube,  most  marked  upon  the  more  affected  side.  If  there  is  fluid  in 
the  tympanum,  its  presence  will  be  characterized  by  bubbling  or  crackling 
noises  as  the  air  enters  the  cavity.  Extensive  adhesions  within  the  tympanum 
will  occasionally  produce  creaking  and  strident  sounds  upon  catheter  infla- 
tion. 

In  the  hyperplastic  variety  of  the  affection  the  Eustachian  tube  will  be 
found  abnormally  wide,  air  entering  the  middle  ear  very  freely.  Sometimes 
one  tube  will  be  abnormally  patent,  while  the  other  is  narrow.  This  simply 
means  that  the  process  has  advanced  farther  on  one  side  than  on  the  other, 
and  that  in  the  ear  first  affected  the  hyjjertrophic  process  has  changed  to  the 
hyperplastic  form. 

Functional  Examination. — In  investigating  the  hearing,  we  have  to 
deal  first,  with  quantitative,  and,  second,  with  qualitative,  audition. 

By  quantitative  audition  we  mean  the  distance  at  which  any  given  sound, 
such  as  the  tick  of  the  watch,  the  click  of  the  acoumeter,  or  the  sound  of  the 
human  voice,  is  heard,  as  compared  with  the  distance  at  which  the  same 
sounds  are  perceived  by  the  normal  ear.  Qualitative  audition,  on  the  other 
hand,  is  the  perception  of  all  sounds  of  the  musical  scale  between  the  certain 
limits — these  limits  being  known  as  the  lower-tone  limit  and  the  upper-tone 
limit.  The  lowest  musical  tone  ])erceived  by  the  human  ear  is  one  in  which  the 
sounding  body  makes  sixteen  double  vibrations  per  second,  and  the  highest 
musical  note  recognizable  is  one  in  which  the  vibrations  are  repeated  not  less 
than  32,500  times  per  second.  All  intermediate  notes  between  these  limits  are 
perceived  under  normal  conditions.  Obstruction  to  sound-conduction  is  char- 
acterized by  the  imperfect  audition  of  particular  notes  in  the  musical  scale, 
no  matter  whether  this  obstruction  is  located  in  the  external  auditory  meatus 
or  in  the  middle  ear.  The  conducting  mechanism  is  chiefly  concerned  in  the 
transmission  of  the  lower  notes  of  the  musical  register,  and  in  disease  of  the 
conducting  apparatus  hearing  is  first  impaired  for  the  lowest  notes  of  the 
scale. 

(1)  Quantitative  Examinaiion. — In  the  disease  luider  discussion,  tests  will 
show  a  diminution  in  the  hearing  distance,  both  for  sharp  sounds,  such  as  the 
watch  or  acoumeter,  and  for  the  human  voice.  Of  these  two  means  of  test- 
ing, the  human  voice  is  always  preferable,  and  for  purposes  of  comparison 
the  whisper  should  be  used.  The  patient  should  not  be  allowed  to  become 
familiar  with  particular  words  or  sentences,  and,  therefore,  numbers  of  two 
figures  are  commonly  employed  in  testing.  In  examining  one  ear  the  pa- 
tient should  he  directed  to  close  the  other  with  the  finger,  and  to  close  the 
eyes  also,  in  order  to  avoid  the  possibility  of  lip-reading.   The  patient  is  then 
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requested  to  repeat  whatever  is  whispered  to  him.  In  addition  to  numbers, 
it  is  also  well  to  employ  short  sentences.  The  average  distance  at  whicli  the 
various  test  numbers  and  sentences  are  heard  should  be  taken  as  the  whisper- 
ing distance. 

It  will  be  found  that  these  patients  hear  sharp  sounds  relatively  better 
than  they  hear  the  human  voice. 

(2)  QiiaHtatlve  Examination. — To  determine  the  limits  of  audition,  vibra- 
ting tuning-forks  of  various  pitch  are  held  close  to  the  ear  to  be  tested,  the 
opposite  ear  being  closed  with  the  finger.  The  lowest  fork  heard  marks  the 
lower-tone  limit.  In  chronic  non-suppurative  otitis  media  the  lower-tone 
limit  will  always  be  elevated,  the  lowest  notes  of  the  scale  not  being  per- 
ceived. It  is  noticed,  howes^er,  that  the  elevation  of  the  lower-tone  limit 
bears  a  certain  relation  to  the  whispering  distance ;  that  is,  where  the  whis- 
pering distance  is  much  reduced,  the  lower-tone  limit  will  be  very  high  ; 
while,  if  the  impairment  in  function  is  slight,  the  lower-tone  limit  will  be 
more  nearly  normal.  The  upper-tone  limit  may  be  determined  with  a  fair 
degree  of  accuracy  by  means  of  the  Galton  wliistle.  In  cases  where  the 
labyrinth  has  not  been  involved  secondarily,  the  upper-tone  limit  will  be 
normal ;  any  appreciable  reduction  at  this  end  of  the  scale  is  indicative 
of  labyrinthine  involvement.  In  uncomplicated  cases  bone-conduction  will 
be  relatively  or  actually  increased,  and  Riinie's  test  will  be  negative.  The 
vibrating  tuning-fork  placed  upon  the  forehead  will  be  usually  referred  to 
the  poorer  ear,  although  this  is  not  an  invariable  rule.  This  test  is  of  less 
value  in  cases  of  long  duration  than  in  those  that  liave  existed  for  a  shorter 
time.  It  is  well  known  that  in  cases  of  long-standing  the  hearing  may  be 
better  upon  the  side  first  affected  than  upon  the  opposite  side ;  in  other  words, 
the  progress  of  the  disease  is  much  more  rapid  in  the  organ  involved  second- 
arily. In  such  cases,  Weber's  test  might  be  negative;  but  would  still  indi- 
cate the  side  upon  which  the  intratympanic  changes  were  more  marked. 

Prognosis. — The  ])rognosis  in  these  cases  varies  according  to  the  age 
of  the  patient,  the  station  in  life,  occupation,  environment,  and  the  duration 
of  the  disease.  The  prognosis  is  better  in  the  hypertrophic  than  in  the 
hyperplastic  variety.  In  the  hypertrophic  form  the  condition  of  the  upper 
air-passages  is  also  an  important  factor  in  determining  the  course  which  the 
tympanic  inflammation  will  pursue.  Where  the  disease  appears  late  in  life 
the  progress  is  much  less  rapid  than  where  it  affects  children  or  young  adults. 
The  station  in  life  is  of  importance,  in  that  the  disease  will  be  less  likely  to 
advance  in  a  patient  so  situated  as  to  be  able  to  guard  against  exposure  to 
inclement  weather,  and  to  avail  himself  of  the  advantages  of  a  favorable 
climate,  than  in  one  by  whom  these  precautions  cannot  be  taken.  While  I 
do  not  believe  that  it  is  possible  to  secure  permanent  improvement  in  these 
cases  by  a  temporary  change  of  residence,  there  can  be  no  question  that,  if  a 
patient  can  live  permanently  in  a  dry  and  equable  climate,  he  will  be  able 
materially  to  retard  or  possibly  to  stop  the  progress  of  the  disease. 

The  length  of  time  that  the  disease  has  existed  affects  to  a  great  extent 
the  prognosis.  If  of  long  duration,  certain  structural  changes  have  ])robably 
taken  place  in  the  tympanum  which  cannot  be  removed  by  treatment.  On 
the  other  hand,  in  the  early  stage  of  the  disease,  when  structural  changes  are 
less  marked,  proper  trentmcnt  may  restore  the  parts  to  a  more  normtd  condi- 
tion, and  will  at  least  stop  the  further  progress  of  the  inflammatory  process. 

The  rapiditv  with  which  the  affection  has  advanced  must  bo  considered 
in  giving  a  ])rognosis.  Where  the  progress  ha^  been  nijiid  and  both  ears 
have  become  involved  in  a  short  time,  a  much  less  favorable  opinion  can  be 
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given  than  wlierc  the  same  changes  have  taken  place  only  after  many  years. 
In  women  any  increase  in  the  symptoms  at  the  time  of  the  menopause  always 
warrants  a  guarded  prognosis. 

The  condition  of  the  upper  air-passages  exerts  an  important  influence 
upon  the  progress  of  the  disease  within  the  middle  ear.  In  many  of  these 
cases  we  ftnd  either  hypertrophy  of  the  turbinal  tissues  or  a  chronic  inflam- 
mation of  the  naso- pharyngeal  mucous  membrane.  In  the  younger  patients 
the  pharyngeal  vault  is  often  filled  with  adenoid  vegetations.  All  of  these 
obstructive  conditions  tend  to  aggravate  the  pathological  process  within  the 
tympanum  ;  and  no  treatment  will  be  efficacious  that  does  not  include  the 
relief  of  the  upper  air-passages. 

Hyperplastic  otitis  is  but  little  influenced  by  nasal  and  naso-pharyngeal 
conditions,  and  very  little  can  be  expected  from  treatment  of  the  throat  or 
nose.  Most  of  these  patients  give  little  history  of  catarrhal  trouble.  It  is 
quite  possible  that  some  pre-existing  condition  of  the  nose  or  naso-pharynx 
may  iiave  induced  the  aural  affection,  but  in  the  atrophic  stage  this  influence 
is  no  longer  active. 

Treatment. — The  treatment  depends  upon  the  local  condition  found 
on  physical  examination  in  connection  with  the  information  obtained  by  a 
careful  functional  examination.  The  measures  to  be  employed  are  radically 
different  in  the  hypertrophic  and  hyperplastic  variety  of  the  disease. 

It  must  be  borne  in  mind  that  the  general  condition  influences  the  prog- 
ress of  any  local  inflammation.  Therefore,  the  patient  must  be  kept  in  the 
best  possible  general  condition  ;  excessive  mental  and  physical  exertion  must 
be  avoided,  as  well  as  indiscretions  in  diet,  the  abuse  of  alcohol,  tobacco,  etc. 
In  many  of  these  cases  the  aural  symptoms  are  aggravated  by  colds  ;  certain 
hygienic  measures  should  be  adopted,  therefore,  to  render  the  patient  less  sus- 
ceptible to  sudden  changes  in  temperature.  To  this  end  the  daily  use  of  the 
cold  bath  should  be  advised,  as  well  as  the  complete  protection  of  the  body 
by  woollen  undergarments. 

In  the  hypertrophic  cases  one  of  the  first  objects  of  treatment  should  be 
to  relieve  any  obstructive  lesion  in  the  upper  air-passages.  Adenoid  growths 
in  the  naso-pharynx  should  be  removed  by  operation,  and  normal  nasal  res- 
piration should  be  secured  by  the  correction  of  nasal  obstruction.  I  do  not 
mean  by  this  that  slight  deformities  of  the  septum  must  be  corrected  by 
surgical  interference.  It  is  only  where  the  abnormality  prevents  free  respi- 
ration that  surgical  interference  is  necessary. 

Regarding  the  treatment  of  the  middle  ear,  we  find  in  these  hypertrophic 
cases  that  the  Eustachian  tube  is  narrow.  This  must  be  restored  to  its  normal 
caliber,  in  order  to  secure  the  proper  ventilation  of  the  tympanum.  While 
many  obtain  satisfactory  results  by  inflating  with  the  Politzer  bag,  I  freely 
confess  that  in  my  hands  this  instrument,  as  compared  with  the  catheter,  has 
been  of  little  value  in  chronic  cases.  By  inflation  we  not  only  restore  the 
intratympanic  pressure,  but  are  able  to  medicate  both  the  tube  itself  and  the 
lining  membrane  of  the  tympanum  by  the  introduction  of  various  vapors. 
The  current  of  air  acts  as  a  mechanical  stimulant  to  the  mucous  membrane, 
both  of  the  tube  and  tympanum,  and  this  stimulating  effect  may  be  increased 
by  the  introduction  of  various  vapors,  as  of  menthol,  eucalyptol,  camphor, 
benzoin,  iodin,  etc. 

The  introduction  of  stimulating  vapors  causes  an  increased  flow  of  blood 
to  the  parts,  thus  favoring  the  absorption  of  any  recent  inflammatory  deposits 
or  relieving  chronic  congestion  due  to  the  lack  of  vascular  tone.  When  any 
stimulating  vapor  is  used,  it  is  wise  to  inflate  first  with  air,  until  the  tube  is 
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fairly  jiatent,  and  to  then  introduce  the  vapor.  In  this  way  comparatively 
little  of  the  vapor  escapes  into  the  throat,  and  irritation  of  tlie  air-passages  is 
avoided.  The  particular  vapor  to  be  used  is  largely  a  matter  of  individual 
preference.  I  have  employed  for  a  long  time,  with  considerable  success,  the 
vapor  given  off  by  the  following  mixture  : 

Menthol, 

Camphor,  aa  3j  ; 

Tr.  lodi,  ad.  .^j. — M. 

A  pledget  of  cotton  saturated  with  this  mixture  is  placed  in  the  middle- 
ear  vaporizer.  This  instrument  enables  the  operator  to  inflate  first  with  air 
and  then  with  the  vapor,  without  disturbing  the  catheter. 

If  the  obstruction  in  the  Eustachian  tube  is  of  long  standing,  it  will 
scarcely  yield  to  inflation  alone,  and  mechanical  dilatation  by  means  of 
Eustachian  bougies  will  be  necessary.  Bougies  of  celluloid,  whalebone,  cat- 
gut, etc.  are  objectionable,  as  they  cannot  be  rendered  aseptic  by  boiling. 
They  are  also  liable  to  break  during  the  operation,  thus  leaving  a  foreign 
body  in  the  Eustachian  tube.  For  the  last  few  years  I  have  resorted  to  the 
following  device  :  A  piece  of  No.  5  piano  wire,  two  or  three  inches  longer 
than  the  Eustachian  catheter,  is  selected,  and  at  one  extremity  is  bent  so  as  to 
form  a  small  hook  about  one-sixteenth  of  an  inch  long.  The  hook  is  then 
flattened  upon  the  longer  portion  of  the  wire  so  that  at  this  end  the  wire  is 
doubled  upon  itself  for  a  distance  of  about  one-sixteenth  of  an  inch.  The 
wire  is  then  passed  through  the  Eustachian  catheter  until  this  doubled  portion 
protrudes  beyond  the  tip  of  the  instrument  for  the  distance  of  an  inch  and  a 
half.  The  other  end  of  the  wire  is  then  bent  at  right-angles  as  it  leaves  the 
conical  portion  of  the  catheter,  so  that  its  further  passage  through  the  instru- 
ment is  impossible.  Both  the  catheter  and  the  wire  are  boiled  to  render  them 
aseptic.  A  little  cotton  is  then  wound  tightly  about  the  doubled  extremity  of 
this  wire,  which  is  then  drawn  backward  into  the  catlieter,  so  that  the  cotton- 
tipped  end  protrudes  just  beyond  the  mouth  of  the  instrument.  The  catheter 
is  then  introduced  into  the  mouth  of  the  tube  in  the  ordinary  way,  and  the 
cotton-tipped  bougie  is  gradually  passed  through  the  Eustachian  canal  until 
it  is  felt  to  enter  the  tympanum.  As  the  isthmus  of  the  tube  lies  about  an 
inch  beyond  the  pharyngeal  orifice,  resistance  is  felt  when  the  bougie  has  been 
introduced  about  an  inch.  This  resistance  is  perfectly  normal,  and  should 
remind  the  operator  that  he  is  approaching  the  tympanic  cavity.  A  moderate 
amount  of  pressure  forces  the  instrument  through  the  bony  portion  of  the 
tube  and  into  the  tympanum.  As  the  Eustachian  canal  varies  somewhat  in 
length  in  different  subjects,  great  care  should  be  used  in  the  final  stage  of  the 
operation.  If  the  wire  is  so  bent  that  it  cannot  be  introduced  more  than  an 
inch  and  a  half  beyond  the  mouth  of  the  catheter,  it  is  practically  impossible 
to  do  any  damage.  It  is  sometimes  necessary  to  carry  the  instrument  a  little 
further,  in  order  to  be  certain  that  it  has  entered  the  tymjxmum.  If  this 
operation  is  performed  carefully,  it  is  impossible  to  do  any  harm.  The 
operator  usually  recognizes  by  the  sense  of  touch  that  the  bougie  has  entered 
the  tympanum.  Frequently  the  cotton-tipped  extremity  of  the  bougie  can 
be  seen  in  the  tympanic  cavity,  through  the  drum  membrane,  on  speculum 
examination.  The  tip  of  the  bougie,  under  these  conditions,  appears  as  a 
white,  opaque  object,  just  behind  and  a  little  below  the  short  process  of  the 
malleus.  Pressure  upon  the  bougie  causes  the  drum  membrane  to  move 
slightly  outward,  as  can  be  easily  recognized  by  the  observer. 
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One  of  the  advantages  of  this  device  is  that,  when  the  cotton  is  tightly- 
wound  upon  the  wire  and  introduced  into  the  tube,  it  absorbs  a  certain 
amount  of  moisture  from  the  membrane,  and  tlms  becomes  larger ;  an  addi- 
tional amount  of  dilatation  is  secured  in  this  way.  Another  advantage  is, 
that  there  is  but  slight  friction  between  the  wire  and  the  catheter,  and  any 
resistance  to  the  passage  of  the  instrument  must  certainly  be  due  to  an 
obstruction  in  the  Eustachian  canal. 

It  is  frequently  of  advantage  to  saturate  the  cotton  pledget  with  a  solu- 
tion of  nitrate  of  silver  of  a  strength  of  from  ten  to  sixty  grains  to  the 
ounce.  In  this  way  the  tube  is  medicated  as  well  as  subjected  to  mechanical 
stimulation.  In  hypertrophic  cases  of  long  standing,  the  careful  use  of  the 
bougie  is  attended  by  the  most  gratifying  results. 

The  injection  of  fluids  into  the  middle  ear  through  the  Eustachian  tube 
has  been  attended  with  doubtful  benefit.  Personally,  I  have  no  experience 
with  this  method  of  treatment.  There  is  no  reason  why  solutions  should  not 
be  introduced  into  the  middle  ear  in  this  manner,  if  both  the  solutions  and 
the  instruments  are  aseptic.  It  has  always  seemed  to  me  to  be  more  simple 
to  medicate  the  middle  ear  directly  through  an  opening  in  the  drum  mem- 
brane, rather  than  to  inject  the  fluids  through  the  tube. 

When  the  tympanum  contains  fluid  an  attempt  should  first  be  made  to 
evacuate  this  by  means  of  catheter  inflation.  During  the  procedure  the 
patient's  head  should  be  flexed  on  the  chest,  and,  at  the  same  time,  should  be 
inclined  toward  the  opposite  side.  The  current  of  air  entering  the  middle 
ear  will  then  displace  the  fluid  and  force  it  out  through  the  Eustachian  tube 
into  the  naso-pharynx.  The  use  of  stimulating  vapors  in  these  cases  is  also 
of  advantage  in  hastening  the  absorption  of  the  efi^usion. 

As  the  persistence  of  an  effusion  depends  usually  upon  some  obstructive 
lesion  of  the  nose  or  naso-pharynx,  these  parts  must  be  put  in  the  normal 
condition  before  permanent  relief  can  be  hoped  for.  If  these  measures  fail, 
the  fluid  must  be  evacuated  by  incising  the  drum  membrane.  The  incision 
should  lie  in  the  posterior  segment  of  the  tympanic  membrane,  close  to  its 
periphery,  and  should  extend  from  below  the  tip  of  the  handle  of  the  malleus 
upward  to  the  posterior  fold.  The  term  so  often  used,  of  "  puncturing"  the 
tympanic  membi'ane  to  evacuate  fluid,  is  responsible  for  many  unsatisfactory 
results.  A  small  opening  allows  but  little  of  the  fluid  to  escape,  and  does 
not  empty  the  cavity.  A  free  incision  is  necessary  in  order  to  secure  the 
desired  result.  In  performing  this  operation  it  is  well  also  to  incise  the 
mucous  membrane  over  the  inner  tympanic  Avail,  thus  depleting  the  engorged 
vessels  and  rendering  recurrence  less  probable.  Such  incision  is  absolutely 
free  from  danger  if  the  canal  is  sterilized  before  the  operation,  and  if  the 
instruments  and  the  hands  of  the  operator  are  aseptic.  Moreover,  the  pro- 
cedure causes  but  very  little  pain  if  a  sharp  knife  is  used. 

After  incising  the  tympanic  membrane,  it  is  often  wise  to  inflate  by 
means  of  the  catheter  to  completely  evacuate  the  fluid  ;  and  in  some  cases, 
where  the  effusion  is  viscid,  it  is  well  to  wash  out  the  tympanic  cavity,  with 
normal  salt  solution,  through  the  Eustachian  catheter.  The  incision  heals 
in  from  twenty-four  to  thirty-six  hours  if  ascjitic  precautions  have  been 
observed.  At  the  end  of  twenty-four  hours,  if  the  margins  of  the  incis- 
ion have  become  agglutinated,  it  is  well  to  guard  against  the  accidental 
rupture  of  the  freshly-formed  adhesions  by  means  of  a  paper  disk  applied 
to  the  surface  of  the  drum  membrane  so  as  to  cover  the  line  of  incision. 
The  disk  need  not  be  removed  by  the  surgeon,  as  it  will  be  discharged 
spontaneously  by  the  outward  growth  of  the  epithelium  covering  the  tym- 
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panic  membrane.  It  may  be  removed,  however,  at  any  time  by  the  use  of 
the  ear-syrin^c. 

A  favorite  plan  of  treatment  in  elironio  catarrhal  otitis  media  has  boon 
the  systematic  use  of  passive  motion  for  the  purpose  of  either  breaking 
up  or  of  stretching  adhesions  which  have  developed  between  the  ossicles 
themselves  or  between  these  bonelets  and  the  inner  tympanic  wall. 

Lucac'  has  met  with  considerable  success  in  these  cases  by  the  use  of 
the  "  pressure  probe."  The  device  consists  of  a  small  tube,  through  which  a 
rod  terminating  in  a  cuj)-like  extremity  passes.  Within  the  tube  is  a  small 
si)iral  spring  pressing  against  the  other  end  of  tliis  rod.  Tlie  shaft  of  the 
instrument  is  introduced  into  the  canal,  and  the  cu])-shaped  extremity  is  ap- 
plied to  the  short  process  of  the  malleus.  By  a  i-a|)id  t(j-and-fro  motion  of  the 
instrument  the  short  process  is  pressed  inward  and  then  allowed  to  spring  out- 
ward, the  amount  of  pressure  being  reguhited  by  tlie  tension  of  the  spring. 
In  tiiis  manner  it  is  claimed  that  the  adhesions  within  the*  tympanum  are 
stretched,  and  that  the  function  of  the  ear  is,  in  many  cases,  improved.  I 
have  had  no  experience  with  this  method,  and  can,  therefore,  give  no  per- 
sonal opinion  as  to  its  efficacy.  The  procedure  is  somewhat  painful,  and  has 
never  seemed  to  me  to  be  free  from  danger.  This  I  believe  to  be  especially 
true  where  the  process  within  the  middle  ear  is  not  quiescent.  Any  attempt 
to  forcibly  manipulate  the  ossicles  must  cause  a  certain  amount  of  mechanical 
irritation,  and,  therefore,  must  aggravate  the  condition  which  it  is  intended  to 
overcome.  This  same  criticism  applies,  I  think,  to  modifications  of  Lucae's 
method  of  massage,  advocated  by  Lester^  and  by  Garnault/^  who  employ  a 
small  electric  motor  for  actuating  the  masseur. 

Systematic  massage  of  the  ossicles  by  alternately  condensing  and  rare- 
fying the  air  within  the  external  auditory  meatus,  either  by  the  method  of 
Hommel,'*  by  pressure  in  front  of  the  tragus,  or  by  the  use  of  either  the 
Delstanche  masseur  or  the  Siegle  otoscope,  has  also  been  looked  upon  with 
much  favor  by  some.  Experience  has  not  taught  me  that  valuable  results 
are  obtained  by  these  methods. 

As  the  motions  of  the  ossicular  chain  under  the  normal  conditions  are 
caused  by  aerial  vibrations,  it  would  seem  reasonable  that  the  most  proper 
method  of  employing  massage  would  be  through  tlie  agency  of  some  sound- 
ing body,  and  within  the  last  few  years  various  vibrometers,  vibrophones, 
etc.  have  been  devised.  All  instruments  constructed  for  this  purpose  have, 
I  think,  been  useless  and  worse.  There  is  no  question,  however,  that  in  certain 
cases  the  systematic  exercise  of  the  ear  by  means  of  the  human  voice  may  be 
of  great  benefit  in  improving  the  function  of  the  organ,  and  the  method  has 
been  successfully  used  by  Urbantschitsch."*  In  employing  this  method  it  has 
been  my  practice  to  have  an  attendant  read  to  the  patient  for  a  period  of 
from  five  to  fifteen  minutes  in  a  voice  sufficiently  loud  to  enable  him  to 
undei'stand  distinctly.  Where  the  impairment  of  hearing  is  very  marked 
the  conversation-tube  may  be  used,  although  this  should  be  avoided  if  pos- 
sible. It  is  advantageous,  in  case  the  patient  understands  more  than  one 
language,  to  read  in  different  languages  on  succeeding  days,  to  accustom  the 
patient  to  recognize  sounds  varying  widely  in  character.  Such  a  method  is 
tedious,  but  is  often  attended  with  excellent  results.  It  is  particularly 
advantageous  where  the  ear  has  been  practically  useless  for  a  long  time  and 
has  then  improved  somewhat  from  local  treatment.    Under  these  conditions 

'  ArrJuvfur  OhrenheilL,  vol.  xxi.  p.  84.  '  N.  Y.  Med.  Joum.,  June  8,  1895. 

»  Precis  des  Maladies  de  I'  Oreille,  Paris,  1895,  p.  246. 

*  Archivfiir  OhrenheilL,  vol.  xxiii.  p.  17.        *  Horiihungen  bei  Taubstummcn,  Wien,  1895. 
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the  auditory  nerve  seems  to  have  suffered  from  disuse,  and,  although  per- 
fectly healthy,  requires  a  certain  amount  of  education  before  it  can  again 
perform  its  function.  Here,  of  course,  the  procedure  is  one  not  only  of 
massage,  but,  to  a  certain  extent,  one  of  education,  familiarizing  the  patient 
with  the  significance  of  imperfect  auditory  impressions  conveyed  to  the 
cortical  centers. 

Intratympanic  Operations. —  I  have  endeavored  to  detail  briefly  the 
various  methods  at  our  command  for  the  ti-eatment  of  these  cases.  When 
seen  in  the  early  stages,  inflation,  the  use  of  the  Eustachian  bougie,  and  the 
treatment  of  the  upper-air  passages  often  yield  excellent  results.  We  fre- 
quently, however,  meet  with  cases  in  which  all  of  these  measures  fail,  the 
middle-ear  changes  being  so  advanced  as  to  render  absorption  of  the  new 
tissue  impossible.  The  Eustachian  canal  is  perfectly  patent,  the  upper  air- 
passages  are  normal,  and  the  patient  is  sufl^ering  either  from  the  result  of  a 
previous  inflammatory  condition  or  from  a  profound  trophic  disturbance 
within  the  middle  ear. 

I  am  aware  that  I  stand  almost  alone  in  advocating  surgical  interference 
in  these  cases.  My  opinion  is  the  result  of  my  own  personal  experience, 
which  has,  perhaps,  been  extensive  enough  to  warrant  the  position  which  I 
take.  Where  other  methods  fail,  and  where  careful  functional  examination 
shows  that  the  perceptive  mechanism  is  not  greatly  involved,  I  believe  that 
it  is  always  wise  to  do  an  exploratory  tympanotomy.  Cocain  anesthesia 
suffices  to  render  the  procedure  painless,  and  at  the  same  time  is  free  from 
the  objections  attending  ether  or  chloroform  narcosis.  Eor  purposes  of 
exploration,  the  tympanic  cavity  is  best  entered  in  the  posterior  and  upper 
quadrant.  In  order  to  gain  access  to  the  middle  ear,  a  flap  of  the  drum 
membrane  should  be  reflected  downward  and  forward,  so  as  to  allow  inspec- 
tion of  the  incudo-stapedial  joint  and  of  the  regions  of  the  oval  and  I'ound 
windows.  When  done  under  local  anesthesia,  the  hearing  can  be  tested  at 
various  stages  during  the  operation,  and  if  it  improves  the  surgeon  may  com- 
plete the  operation.  On  the  other  hand,  if,  after  the  stapes  has  been  liber- 
ated by  the  division  of  adhesions  in  the  oval  niche  and  by  disarticulation  at 
the  incudo-stapedial  joint,  there  is  no  improvement  in  the  hearing,  the  flap 
of  the  raembrana  tympani  can  be  replaced  and  retained  in  position  by  means 
of  a  paper  disk.  Under  aseptic  precautions  this  operation  is  absolutely  free 
from  danger.  If  liberation  of  the  stapes  improves  the  hearing,  the  operator 
may  proceed  at  once  to  remove  the  membrana  tympani,  malleus,  and  incus 
to  secure  permanent  improvement.  Excision  of  the  two  larger  ossicles  is 
performed  with  perfect  ease  under  cocain  anesthesia,  I  have  not  infrequently 
operated  upon  both  ears  in  the  same  patient  at  different  times.  Had  the  ope- 
ration been  painful,  the  patient  would  scai'cely  have  submitted  to  a  second 
operation  without  general  anesthesia. 

One  of  the  advantages  of  the  ])rocedure  above  mentioned  is  its  value  as 
a  diagnostic  measure.  There  are  certain  doubtful  cases  in  which  functional 
examination  does  not  enable  us  to  exclude  labyrinthine  involvement,  and  yet 
in  which  the  condition  in  the  middle  ear  seems  to  be  sufficient  to  account  for 
the  functional  impairment.  An  exploratory  tympanotomy  enables  us  to 
determine  exactly  how  much  improvement  can  be  expected  from  removal  of 
the  drum  membrane  and  of  the  two  larger  ossicles.  If  the  exploratory  oper- 
ation gives  negative  results,  the  flap  can  be  replaced,  leaving  the  ear  in  the 
same  condition  as  before  operation.  We  are  then  certain  that  the  impairment 
of  function  is  due  to  some  lesion  of  the  perceptive  apparatus.  We  often 
find,  however,  that  we  have  underestimated  the  effect  produced  by  the 
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middle-ear  lesion — the  hearing  improving  beyond  our  expectations  after  the 
stapes  has  been  liberated.  In  these  cases  completion  of  the  operation  yields 
very  gratifying  results. 

Middle-ear  inflammation  upon  one  side  usually  leads  to  impairment  of 
audition  on  the  opposite  side.  We  have  to  consider,  therefore,  not  only 
the  possible  improvement  in  the  ear  operated  upon,  but  also  the  effect  of 
the  procedure  upon  the  opposite  organ.  From  a  number  of  my  own 
cases  I  am  convinced  that  the  relief  of  increased  tension  in  the  conducting 
apparatus  upon  one  side  either  checks  or  retards  the  involvement  of  the 
opposite  organ,  and  in  many  cases  improves  the  ear  not  operated  upon.  I 
should  attach  no  importance  to  these  cases,  had  they  not  been  so  frequent 
and  the  fact  confirmed  by  other  observers,  notably  Urbantschitsch. 

Operative  procedures  of  this  character  have  been  fairly  satisfactory  in  my 
own  practice,  and  after  Btating  plainly  to  the  patient  that  improvement  cannot 
be  absolutely  promised,  but  that  an  operation  offers  the  only  chance  for  im- 
provement, and  that  in  a  large  proportion  of  the  cases  this  is  obtained,  I 
still  continue  to  perform  these  operations.  My  own  results  under  cocain 
anesthesia  are  as  follows :  of  64  cases  operated  upon,  32  were  greatly  im- 
proved, 24  moderately  improved,  and  8  unimjjrovcd.  In  throe  of  the  above 
cases  in  which  no  improvement  followed  tlie  operation,  I  should  say  that  I 
did  an  exploratory  operation  only.  The  functional  examination  had  seemed 
to  demonstrate  that  the  labyrinth  was  seriously  involved,  and  operation  was 
undertaken  only  as  a  forlorn  hope.  Disarticulation  at  the  incudo-stapedial 
joint  and  liberation  of  the  stapes  being  followed  by  no  improvement,  the  flap 
of  tympanic  membrane  was  replaced  and  the  ear  left  in  its  original  condition. 
In  one  instance,  where  functional  examination  also  seemed  to  show  extensive 
labyrinthine  involvement,  the  hearing  was  notably  improved,  not  only  in  the 
ear  operated  upon,  but  also  in  the  opposite  ear.  The  improvement  in  general 
audition  was  so  noticeable  as  to  be  remarked  upon  by  the  patient's  friends. 

A  certain  number  of  cases  have  been  operated  upon  under  ether  anes- 
thesia, and  the  results  have  been  reported  in  my  recent  work."  For  the  rea- 
sons already  stated,  I  always  prefer  to  operate  under  cocain  anesthesia. 

Concerning  the  efficacy  of  constitutional  treatment  in  chronic  catarrhal 
otitis  little  can  be  said.  Measures  for  improving  the  general  health  of  the 
patient  will  naturally  suggest  themselves  to  the  medical  attendant.  Where 
the  labyrinth  has  been  involved  secondarily,  the  internal  administration  of 
pilocarpin  may  be  tried.  The  results,  however,  are  much  less  satisfactory 
than  in  cases  of  primary  labyrinthine  disease.  In  neurasthenic  patients 
general  medication  and  attention  to  hygiene  will  often  do  much  to  improve 
defective  audition.  Here  strychnin  in  large  doses  and  long  continued  is  par- 
ticularly valuable.  I  ordinarily  begin  with  grain  three  times  daily,  and 
gradually  increase  the  dose  until  the  patient  is  taking  Jg-  grain  four  times 
daily.  A  fact  which  is  often  lost  sight  of  is  the  fatigue  which  impairment 
of  hearing  causes,  the  patient  making  every  exertion  and  fixing  his  whole 
attention  in  order  to  overcome  his  affliction. 

Certain  drugs  have  been  recommended  for  the  relief  of  tinnitus.  My 
own  experience  has  been  that  all  are  usually  unsatisfactory.  AVe  may  except, 
perhaps,  large  doses  of  hydrobromic  acid,  wliich  afford  sometimes  relief. 
Naturally,  if  the  general  condition  of  the  patient  indicates  the  necessity  for 
certain  medication,  such  medication  may  incidentally  relieve  the  subjective 
noises ;  but  where  the  general  condition  of  the  patient  is  normal,  very  little 
relief  can  be  obtained  by  internal  medication. 

'  Diseasex  of  the  Ear,  New  York,  1894,  p.  512. 
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l^tiologfy. — The  causes  of  a  chronic  discharge  from  the  middle  ear  are 
generally  to  be  sought  for  in  some  primary  acute  inflammation  of  this  region. 
In  a  few  instances — as  in  the  case  of  tubercular  disease,  there  may  be  an 
entire  absence  of  anything  like  an  antecedent  acute  stage  ;  and  if  present,  our 
knowledge  of  the  probable  protracted  continuance  of  the  discharge  justifies 
us  in  placing  these  cases  at  the  very  start  in  the  category  of  chronic  sup- 
purative alfections. 

It  was  a  widely  accepted  doctrine,  ten  or  fifteen  years  ago,  that  a  chronic 
suppuration  of  the  middle  ear  almost  invariably  indicated  either  neglect  or  a 
lack  of  skill,  experience,  or  courage  on  the  part  of  the  medical  man  who  had 
the  management  of  the  primary  acute  attack.  To-day,  our  better  knowledge 
of  the  all-potent  influence  of  micro-organisms  in  inflicting  those  lesions  which 
determine,  in  most  cases,  the  feature  of  chronicity,  leads  us  to  pass  a  more 
lenient  judgment  upon  these  men.  Nevertheless,  this  earlier  doctrine  must 
still  be  accepted  as  fundamentally  correct. 

Aside  from  these  few  direct  etiological  factors,  there  are  others  which, 
although  by  no  means  direct  causes,  nevertheless  play  an  important  part  in 
perpetuating  the  suppuration.    There  are  three  such  favoring  factors,  viz.  : 

1.  Lowered  vitality. 

2.  Stagnation  (intratympanic)  of  the  fluid  and  solid  constituents  of  the 
discharge. 

3.  The  presence  of  a  mass  of  hypertrophied  lymphoid  tissue  in  the  vault 
of  the  pharynx. 

Farther  on  in  this  article  I  will  return  to  this  subject  and  give  it  further 
consideration. 

The  influence  of  diabetes  mellitus  in  favoring  the  development  of  wide- 
spread and  deep-seated  inflammation  of  the  middle  ear  has  doubtless  received 
due  consideration  in  the  article  relating  to  acute  suppuration.  It  is  in  these 
cases,  rather  than  in  those  of  a  chronic  character,  that  this  influence  makes 
itself  chiefly  felt. 

Pathology. — The  cases  of  chronic  suppuration  of  the  middle  ear  which 
arc  encountered  in  practice  may  readily  be  subdivided,  for  our  convenience 
in  studying  them,  into  three  dilferent  and  fairly  distinct  types  or  groups  : 

Group  I.  includes  all  those  cases  in  which  the  tympanic  membrane  is  usually 
perforated  somewhere  in  the  lower  half,  and  in  which  no  evidences  of  active 
inflammatory  disturbance  are  discoverable.  The  discharge  is  scanty  and  free 
from  any  unpleasant  odor.  It  is  sero-purulent  in  character,  but  "often  has 
some  admixture  of  mucus.  At  times  it  may  cease  altogether  for  a  period  of 
several  days  or  weeks.    Adults  are  affected  less  frequently  than  children. 

This  is  the  mildest  type  of  chronic  middle-ear  suppuration  of  which  I 
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have  any  knowledge ;  and  the  cause  of  the  non-siibsidence  of  the  discliarge 
may  be  set  down  as  a  lack  of  tone  in  the  blood-vessels  of  tiie  tympanic 
mucous  membrane — a  vaso-motor  paresis.  In  so  far  as  this  lack  of  muscular 
tone  affects  the  blood-vessels  of  the  mucous  membrane  of  the  Eustachian 
tube,  we  may  expect  to  find  a  greater  or  less  quantity  of  mucus  intermingled 
with  the  discliarge.  In  many  t^f  these  cases  a  depreciated  condition  of  the 
general  health — a  lowered  vitality — plays  an  appreciable  part  in  the  persist- 
ence of  the  disease. 

Grou[)  II.  differs  from  the  preceding  group  in  only  one  essential  respect : 
the  discharge  consists  largely  of  ropy  mucus,  and  the  main  cause  of  its  per- 
sistence is  to  be  found  in  the,  prcaeuce  of  hypertrophied  lymphoid  tissue  in  the 
vault  of  the  pharynx.  The  latter  condition  not  only  excites  a  catarrhal  in- 
flammation of  tiie  tubal  mucous  membrane,  but  also  causes  the  lower  portions 
of  these  channels  to  become  so  narrowed  that  tiie  secretion — the  ropy  mucus — 
cannot  escape  in  the  natural  manner  into  the  pharynx,  but  finds  an  easier 
outlet  for  itself  in  the  opposite  direction — /.  e.  into  the  middle  ear  and 
through  the  perforation  into  the  external  auditory  canal.  In  these  cases,  as 
in  those  of  the  preceding  group,  the  discharge  is  apt  to  be  intermittent,  some- 
times stopping  altogether  during  tiie  summer  months,  and  is  entirely  free 
from  any  uii])leas!uit  odor. 

Group  111.  is  characterized  by  several  features  which  distinguish  it  fairly 
well  from  the  other  two  groups.  In  the  first  place,  the  discharge  is  more  dis- 
tinctly purulent  in  character,  but  not  necessarily  any  more  abundant  in 
quantity.  It  is  apt  also  to  have  an  un])leasant  odor — sometimes  positively 
fetid  in  ciiaracter.  An  admixture  of  blood  is  not  rarely  observed  ;  and,  in 
addition  to  the  fluid  pus,  we  occasionally  find  some  which  has  become  inspis- 
sated until  it  resembles  soft  cheese. 

In  cases  of  long  standing,  desquamated  epithelium  is  apt  to  form  and 
accumulate  in  the  recesses  of  the  middle  ear.  Small  flakes  of  it  are  also  often 
found  in  the  discharge,  and  at  times  even  larger  masses  may  escape  spon- 
taneously from  the  tymjianum. 

The  actual  lesions  which  lie  at  the  foundation  of  the  manifestations  just 
described  are  localized  areas  of  pi-oliferative  activity  on  the  part  of  the  tym- 
panic mucous  membrane,  and  often,  at  the  same  time,  a  more  or  less  limited 
caries  of  the  adjacent  bone-tissue. 

The  location  of  the  perforation  in  the  membrana  tympani  is  usually 
higher  in  this  third  group  than  in  the  other  two.    The  posterior  half,  or 


Fig.  499.— Ripht  mi.  showing  malleus- 
head  through  a  Shrapncll  perforation,  and 
up  and  back  a  slit-like  opening  with  gran- 
ular posterior  lip,  such  as  commonly  marks 
caries  of  the  incus  and  the  adjacent  tym- 
panic margin. 


Fig.  500.— Reniform  perforation  at  umbo 
and  smaller  opening  above  short  process. 
Hyperplasia  down  and  back,  marking 
prouablc  caries  at  this  margin  and  in  the 
"  hypo-tympanic  space." 


the  posterior  superior  quadrant  (Fig.  499),  is  the  common  site  in  a  large 
number  of  instances.    The  flaccid  membrane  is  perforated  (Figs.  500,  501) 
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in  a  much  smaller  number  of  cases;  and,  finally,  in  comparatively  rare 
instances  a  sinus  in  the  bone,  above  or  behind  the  tympanic  membrane, 
serves  as  the  outlet  channel— the  mechanical  equivalent  of  the  perforation 

 for  all  the  products  of  intratympanic  inflammation. 

Finally,  sclerosis  of  the  mastoid  process  is  so  uniformly  found  to  be  asso- 
ciated witli  chronic  suppuration  of  the  antrum  and  vicinity  that  we  are  war- 
ranted in  setting  it  down  as  one  of  the  fixed  characteristics  of  this  third 


Fig.  501. — Left  temporal  of  a  child  (right  figure),  showing  bulging  of  upper  back  and  lower  front  por- 
tions of  drumhead.  On  the  right  a  large  central  perforation  is  separated  by  a  narrow  band  from  the 
upper  opening  diie  to  total  loss  of  the  flaccid  membrane.  All  trace  of  the  malleus  is  lost,  but  the  incus 
and  stapes  seem  normal  (Dr.  Randall's  collection). 


group.  The  practical  importance  of  this  fact  becomes  apparent  when  an 
attempt  is  made,  in  a  case  of  chronic  suppuration  of  the  middle  ear,  to  deter- 
mine how  seriously  the  antrum  and  neighborhood  are  involved.  Before  this 
law  of  mastoid  bone  sclerosis,  or  hypei'ostosis,  was  known,  it  was  a  frequent 
thing  for  phy.sicians  to  deny  the  exist- 
ence of  any  serious  disease  of  the  antrum 
because  there  were  absolutely  no  outward 
manifestations  of  any  such  disea.se — no 
redness  or  swelling  of  the  skin,  no  ten- 
derness upon  pressure  over  the  mastoid 
process.  The  sclerosed  condition  of  the 
overlying  bone  (Fig.  502),  as  we  now 
know,  offers  an  impenetrable  wall  to  the 
advance  of  any  such  central  focus  of 
inflammation ;  and  this  sclerosis,  as  I 
have  just  stated,  may  be  assumed  to 
exist  in  every  one  of  the  cases  belonging 
to  this  third  group.  It  is  therefore  clear 
that  in  estimating  the  gravity  of  the 
deeper-lying  disease  in  this  class  of  cases  we  are  not  permitted  to  attach  the 
slightest  importance  to  the  absence  of  outward  evidences  of  inflammation. 

The  following  pathological  alterations  and  products  observed  in  the  cases 
which  belong  to  this  third  group  deserve  further  consideration  :  granulation- 
growths  or  polypi,  bone  caries,  desquamated  epithelium,  and  accumulations 
of  cheesy  pus. 


Fio.  .'502.— Metal  cast  of  sclerosed  mastoid  in 
which  but  two  large  cells  near  the  tip  remain 
pneumatic.  Contrast  with  Figs.  4r)3,  454  (Ran- 
dall). 
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Granulation-growths  are  extremely  common  in  the  middle  ear  in  cases  of 
chronic  suppuration.  They  may  develop  at  almost  any  point,  but  they  are 
found  ofteuest,  1  tiiink,  at  tlie  lower  margin  of  tlie  entrance  to  the  mastoid 
antrum.  Their  size  is  very  variable,  the  largest  one  I  have  ever  encountered 
measuring  an  inch  and  three-quarters  in  length.  They  are  the  product  of 
an  irritation  applied  to  the  tympanic  mucous  membrane  at  the  localities  from 
which  they  spring.  This  irritation  may  have  been  applied  at  the  time  of 
the  original  acute  inflammation — an  invasion  of  micro-organisms,  for  example, 
having  stimulated  the  connective  tissue  of  the  mucous  membrane  to  assume 
proliferative  activity.  Or  the  irritation  may  be  of  later  date,  and  may  even 
still,  at  the  time  when  the  growth  is  discovered,  be  in  active  force.  Thus, 
for  example,  a  small  area  of  bone  caries  in  the  antrum,  or  at  the  point  where 
it  becomes  merged  in  the  cavity  proper  of  the  tympanum,  is  apt  to  secrete  a 
very  irritating  pus  of  an  almost  cori'osive  character ;  and  the  constant  flow 
of  this  over  the  tympanic  mucous  membrane  soon  causes  the  latter  to  pro- 
liferate and  ultimately  to  form  a  mass  of  granulation-tissue,  or  a  "  polypus  " 
— the  term  commonly  employed  when  the  mass  has  attained  fairly  large  pro- 
portions. Then  again,  stagnating  pus  (independently  of  bone  caries),  in  which 
the  bacteria  of  decompositi(jn  are  active,  may  also  exert  an  irritating  influence 
strong  enough  to  cause  proliferation  of  the  mucous  membrane  with  which  it 
comes  in  contact. 

In  dealing  with  cases  of  this  character,  therefore,  we  are  warranted  in 
attributing  the  presence  of  the  granulation-tissue  either  to  bone  caries  or  to 
stagnating  and  foul  pus  escaping  from  some  point  close  at  hand,  and  we 
should  accordingly  search  for  these  conditions  in  every  such  case. 

Superficial  areas  of  bone  caries  are  very  often  encountered  in  cases  of 
chronic  suppuration  of  the  middle  ear ;  in  fact,  it  is  no  exaggeration  to  say 
that  this  lesion  is  the  main  if  not  the  exclusive  cause  of  the  chronic  discharge 
in  the  great  majority  of  instances. 

While  the  promontory  or  inner  wall  of  the  tympanic  cavity  and  the 
region  bordering  on  the  tympanic  orifice  of  the  Eustachian  tube  are  rarely 
the  seat  of  a  bone  caries,  every  other  part  seems  to  be  predisposed  to  the 
disease  to  an  almost  equal  degree.  The  most  extensive  areas  are  doubt- 
less those  which  involve  the  antrum.  Smaller  ones  are  found  in  the 
tympanic  roof,  at  the  posterior  end  of  the  tympanic  cavity,  on  its  floor, 
and  finally  on  either  the  body  of  the  anvil  or  the  head  and  neck  of  the 
hammer.  When  caries  involves  such  slender  structures  as  the  long  process 
of  the  anvil,  the  lower  half  of  the  handle  of  the  hammer,  and  the  crura  of 
the  stirrup,  these  soon  disappear  altogether. 

It  is  a  very  difficult  matter  to  determine  to  what  extent  the  ulcerative 
action  is  progressive.  One  thing,  however,  is  certain,  viz.,  that  if  foul  pus, 
cheesy  material,  and  desquamated  epithelium  be  not  allowed  to  remain  for 
any  great  length  of  time  upon  the  surfiice  of  such  an  area  of  bone  ulceration, 
all  carious  activity  promptly  ceases. 

It  is  also  not  entirely  clear  how  bone  caries  is  originally  established  in 
the  middle  ear.  In  former  years  it  was  customary  to  look  upon  the  prolonged 
continuance  of  a  high  degree  of  intratympanic  pressure  as  the  chief  cause 
of  the  trouble.  Such  pressure  is  undoubtedly  competent  to  interfere  seri- 
ously with  the  nutrition  of  the  mucous  membrane  thus  pressed  upon,  and 
ultimately  with  that  of  the  underlying  bone,  which  derives  a  large  })art  of 
its  nourishment  from  this  mucous"  membrane.  But  it  is  now  believed  that 
the  pressure  simply  plays  the  part  of  a  favoring  circumstance,  and  that  the 
active  factor  in  the  process  is  the  streptococcus  or  some  other  variety  of 
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micro-organism.  Tiicse  harmful  agents  first  destroy  the  mucous  membrane 
at  a  given  point  by  entering  into  its  blood-  and  lymph-vessels,  thus  shutting  off 
its  supply  of  nutriment,  and  then,  as  is  almost  certain,  they  in  turn  invade 
the  adjacent  hone-tissue  and  destroy  tiiat  to  a  certain  depth. 

Accumulations  of  desquamated  epitlielium  in  the  form  of  concentric 
laminfe  or  sheets  are  occasionally  found  in  the  antrum  or  in  the  epitympanic 
space.  Such  masses  are  often  bulky  enough  to  interfere  seriously  with  the 
drainage  of  the  cavity  which  thcjy  may  happen  to  occupy,  and  by  thus 
imprisoning  the  pus  and  other  matters  discharged  they  favor  the  development 
in  them  of  putrefactive  changes,  which  in  turn  stimulate  the  further  produc- 
tion of  epithelial  laminae.  There  is  also  reason  to  believe  that  the  persistent 
expansive  pressure  exerted  by  such  an  elastic  mass  is  competent  to  cause  an 
absorption  of  the  surrounding  bony  walls,  thus  leading  ultimately  to  the 
formation  of  one  of  those  large  cholesteatomatous  cavities  containing  cheesy 
material,  cholesterin  crystals,  and  concentric  layers  of  desquamated  epithelium 
which  are  occasionally  encountered  in  dispensary,  but  rarely  in  private, 
practice  (see  pages  661  and  753). 

Accumulations  of  cheesy  pus  owe  their  existence  to  those  different  factors 
which  interfere  with  good  drainage,  as,  for  instance,  a  small  perforation  in  the 
tympanic  membrane,  an  indirect  or  tortuous  outlet  channel  (a  sinus  in  the 
bone,  or  an  opening  in  the  flaccid  membrane),  granulation-tissue,  desqua- 
mated epithelium,  etc.  This  condition  and  that  described  in  the  preceding 
paragraph  go  hand-in-hand  and  are  scarcely  separable. 

Diagnosis. — The  first  duty  of  the  diagnostician  is  to  ascertain  to  which 
of  the  three  groups  enumerated  above  the  case  in  hand  belongs.  If  he  begins, 
as  very  many  men  are  apt  to  begin,  by  syringing  the  external  auditory 
canal  with  tepid  water,  he  will  not  gain  as  much  knowledge  in  regard  to  the 
character  of  the  discharge,  its  total  quantity,  and  the  particular  direction 
from  which  it  comes,  as  he  would  if  he  were  to  quietly  remove  it,  little  by 
little,  with  the  aid  of  a  cotton-carrier  and  small  mops  of  absorbent  cotton. 
By  means  of  these  he  should  have  no  difficulty  in  removing  every  particle 
of  free  fluid  discharge  from  the  walls  of  the  canal,  from  the  outer  surface  of 
the  drum  membrane,  and  even  from  a  large  part  of  the  middle  ear,  when  an 
adequately  large  perforation  gives  access  to  the  cavity.  In  addition  to  what- 
ever fluid  may  be  present,  there  are  often  crust-like  formations  which  must  be 
removed  before  the  tympanic  membrane  and  surrounding  portions  of  the 
auditory  canal  can  be  satisfactorily  seen.  Delicately  constructed  ring-shaped 
curettes  with  nicely  rounded  edges  will  be  found  to  greatly  facilitate  the  task 
of  removing  these  obstructions.  When  once  this  has  been  accomplished,  the 
physician  will  be  in  a  j)osition  to  determine  more  or  less  accurately  the  source 
of  the  discharge.  If  he  has  found,  on  removing  the  latter  with  his  mops  of 
absorbent  cotton,  that  it  is  free  from  any  unpleasant  odor  and  is  either  sero- 
jmrulent  or  muco-purulent  in  character  ;  and  if,  besides,  the  perforation  be 
found  to  occupy  a  position  in  the  lower  half  of  the  membrane,  he  may  con- 
sider this  part  of  the  examination  as  practically  completed.  If  the  perfora- 
tion is  of  small  size — as  it  is  very  apt  to  be  in  the  cases  which  belong  to  the 
first  two  groups — polypoid  masses  or  granulations  are  very  unlikely  to  be 
present  in  the  cavity  of  the  middle  ear,  and  he  may  therefore  abstain  from 
attempts  to  explore  the  latter  with  a  probe.  The  vault  of  the  pharynx  is  the 
region  which  next  demands  attention,  and  upon  the  results  of  the  examina- 
tion of  this  region  will  depend  the  settlement  of  the  question  whether  the 
case  belongs  to  the  first  or  to  the  second  of  the  grou]is  mentioned. 

As  already  stated,  the  presence  in  the  external  auditory  canal  of  a  bad-smell- 
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ing  dischiiygc,  or  of  one  which  is  distinctly  purulent  (like  creamy  pus)  in  char- 
acter, suggests  the  likelihood  tliat  bone  caries,  or  granulation-processes,  or 
both,  exist  somewhere  in  the  middle  ear  ;  and  that  with  these  i)athological  proc- 
esses is  associated  some  kind  of  obstruction  to  the  free  escape  of  the  result- 
ing fluid  and  solid  products.  In  this  third  group,  therefore,  the  physician  is 
called  upon  to  enter  the  drum  cavity  with  a  suitable  probe  and  to  ascertain, 
if  he  can,  just  what  are  the  true  relations  of  things  in  each  individual  case. 

When  the  perforation  is  located  in  the  lower  half  of  the  drum  mem- 
brane, the  physician  will  not  be  able  to  explore  the  epitympanic  space  and 
the  vicinity  of  the  antrum,  and  fortunately  these  are  the  very  cases  in 
which  such  ('X])loration  is  least  often  needed.  If,  however,  it  should  seem 
necessary  to  explore  these  u])per  r(!gions,  what  remains  of  the  posterior  half 
of  the  drum  membrane  may  be  excised  and  the  required  amount  of  room 
obtained  in  this  manner.  When  this  has  been  accomjilished,  or  when  the 
perforation  already  existing  occupies  the  posterior  superior  quadrant,  the 
entrance  to  the  antrum  and  a  hirge  part  of  the  epitympanic  space  or  vault  of 
the  drum  cavity  may  be  reached  with  the  end  of  the  probe  bent  at  nearly  a 
right  angle.  The  anterior  end  of  this  vault  and  the  head  of  the  hammer  can 
only  be  reached  when  there  is  a  perforation  in  the  anterior  superior  quadrant 
or  in  the  region  of  ShrapnelPs  membrane. 

Granulation-growths  or  polypi,  collections  of  cheesy  pus  or  of  cast-off 
epithelium,  and  an  exposed  surface  of  bone,  or  perchance  a  loose  fragment  of 
bone  are  the  objects  wliose  presence  may  be  demonstrated  by  the  skilful  em- 
ployment of  a  slender  bent  probe.  The  same  instrument  may  also  give 
information  in  regard  to  the  absence  of  one  or  more  of  the  ossicles,  and  it  is 
competent  to  reveal  to  us  the  existence  of  pockets  or  sinuses  in  the  bone,  or 
of  enlargements  of  pre-existing  cavities  (like  the  antrum)  through  destruction 
of  the  surrounding  bony  walls. 

Probes  made  of  coin  silver  are  sometimes  a  little  too  stiff  for  use  in 
exploring  the  middle  ear.  We  should  therefore  have  in  our  supply  some 
which  have  been  made  of  pure  (unalloyed)  silver,  which  can  be  given  any 
desired  curve  with  great  ease.  The  tip  should  be  expanded  into  a  small 
knob ;  the  stem  should  be  very  slender  for  a  distance  of  at  least  two  inches 
and  a  quarter  ;  and,  finally,  the  handle  part  of  the  instrument  should  be 
either  four-  or  six-sided,  and,  proportionately  to  the  stem,  fairly  thick. 

It  seems  scarcely  necessary  to  add  that  the  physician  who  thus  explores 
the  recesses  of  the  middle  ear  with  a  bent  probe  should  have  in  his  mind  a 
well-defined  picture  of  the  relations  of  all  the  different  parts ;  and  the  im- 
portance of  delicacy  of  touch  in  the  safe  management  of  such  an  instrument 
must  also  be  emphasized.  The  main  thing  is  not  to  disturb  the  connections 
of  the  stirrup,  through  fear  of  injuring  the  hearing.  But  if  this  little  bone 
has  already  been  destroyed  by  disease,  the  need  for  such  special  care,  as  a 
matter  of  course,  disappears. 

Prognosis. — The  cases  which  belong  to  the  first  group  are  of  a  mild 
and  harmless  nature.  Even  the  hearing  may  be  impaired  to  only  a  trifling 
degree  ;  and  besides,  the  interests  of  the  fellow-ear  are  in  no  degree  depen- 
dent upon  the  one  which  is  affected  with  a  discharge.  Furthermore,  if  the 
disease  is  allowed  to  run  its  course  without  any  treatment,  the  worst  that  may 
happen  is,  that  the  discharge  will  continue  indefinitely  to  annoy  the  patient  to 
a  greater  or  less  extent.  The  outlook,  therefore,  is  not  in  any  sense  bad  in 
cases  of  this  kind.  On  tlie  other  hand,  the  arrest  of  the  discharge  may  usu- 
ally be  obtained  by  proper  treatment,  but  tlie  permanency  of  this  arrest  can- 
not be  guaranteed  ;  for  so  long  as  a  perforation  in  the  drum  membrane  exists, 
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the  niiiklle  ear  will  show  an  increased  sensitiveness  to  sndden  changes  in  tem- 
perature, and  will  be  liable  to  the  entrance  of  irritating  matters  by  way  of 
the  external  auditory  canal.    Consequently,  relapses  will  he  likely  to  occur. 

Etpiallv  mild  and  harmless  are  the  cases  which  belong  to  the  second 
group,  but  nevertheless  they  cannot  always  be  considered — as  may  generally 
be  done  in  regard  to  those  which  belong  to  the  first  group — solely  with  refer- 
ence to  the  interests  of  the  discharging  ear.  The  fellow  ear,  if  it  possesses 
an  intact  drum  membrane,  is  even  more  seriously  imperilled  by  the  presence 
of  a  mass  of  hyperti'ophied  lymphoid  tissue  in  the  vault  of  the  pharynx  ; 
and  on  this  account,  if  not  in  behalf  of  the  discharging  ear,  the  physician 
is  not  permitted  to  speak  of  the  case  as  being  of  a  mild  and  harmless  char- 
acter. 

On  the  whole,  I  believe  that  treatment  is  more  uniformly  successful  in 
these  cases  that  belong  to  the  second  group  than  in  those  belonging  to  the 
first.  The  perforation  is  more  likely  to  heal  after  the  mass  of  lymphoid 
tissue  has  been  removed,  and  relapses  are  less  frequent ;  for  the  lack  of 
tone  or  the  lowered  vitality,  which  plays  so  important  a  part  in  the  cases  of 
the  first  group,  is  not  an  essential  characteristic  in  these. 

Very  few  cases  which  belong  to  the  third  group  can  be  spoken  of  as 
being  entirely  free  from  elements  of  danger.  When  the  perforation  in  the 
tympanic  membrane  is  large  enough  to  afford  ample  drainage  outward  into 
the  external  auditory  canal,  and  when  the  source  of  the  discharge  is  located 
at  the  posterior  end  of  the  middle  ear  proper  {%.  e.  outside  of  the  antrum)  or 
at  some  point  in  the  floor  of  that  cavity,  we  may  pronounce  the  case  to  be 
reasonably  free  from  danger  to  life  or  health,  even  if  no  treatment  whatever 
be  carried  out.  But  Avhen  the  lesions  upon  which  the  discharge  depends 
are  located  in  the  vault  of  the  tympanum  or  in  the  antrum,  the  danger 
to  life  and  health  must  be  looked  upon  as — from  this  point  alone — greater ; 
and  the  precise  degree  of  the  danger  depends  upon  the  extent  to  which  the 
free  escape  of  the  discharge  is  interfered  with. 

Certain  danger-signals  sometimes  appear  in  the  course  of  these  chronic 
cases  of  suppuration  of  the  middle  ear,  and  show  us  the  necessity  of  inter- 
fering promptly  and  radically  if  we  wish  to  avert  a  fatal  catastrophe.  Inter- 
current attacks  of  pain  in  or  around  the  affected  ear,  paresis  or  paralysis  of 
the  corresponding  facial  nerve,  evidences  of  disturbance  of  the  circulation  in 
the  fundus  of  the  eye,  the  development  of  metastatic  abscesses  or  of  the  con- 
dition known  as  septicemia — these  are  the  more  important  danger-signals 
which  cannot  safely  be  disregarded  and  which  call  for  a  grave  prognosis. 
They  indicate  that  at  last  the  barrier  which  separates  the  focus  of  disease 
from  the  dura  mater,  or  from  the  facial  nerve,  or  from  one  of  the  venous 
sinuses  which  are  so  closely  related  to  the  bony  surroundings  of  the  middle 
ear,  has  been  or  is  about  to  be  broken  doAvn.  In  rare  cases  the  signals  are 
lacking,  and  the  catastrophe  arrives  before  we  have  time  to  ward  oft'  the 
danger. 

Finally,  the  conditions  present  in  these  cases  of  chronic  suppuration, 
especially  in  the  young,  are  often  such  as  to  invite  an  invasion  of  tubercle 
bacilli  ;  and  tubercular  disease  of  the  bone  in  this  part  of  the  skull,  if  not 
eradicated,  is  sure  sooner  or  later  to  infect  the  neighboring  meninges  or 
remoter  parts  of  the  body. 

Treatment.— First  Group.— In  cases  that  belong  truly  to  the  first 
group  the  leading  indication  for  treatment  is  to  overcome  a  paretic  condition 
of  the  muscidar  walls  of  the  blood-vessels  of  the  tympanic  mucous  mem- 
brane— metaphorically  speaking,  to  brace  them  up,  to  give  them  tone.  This 
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may  be  acoomplished  in  two  ways — viz.,  by  the  employment  of  both  oonstitii- 
tional  and  local  measures. 

Constitutional  Measures. — Thi^  so-called  tonics  often  answer  the  desired 
purpose  in  the  class  of  cases  which  we  are  now  considering.  Cod-liver  oil 
stands  foremost  on  the  list.  Teaspoonful  doses — disguised  in  the  matter  of 
flavor  by  a  few  drops  of  crime  de  menthe — should  be  taken  two  or  three  times 
a  day  for  a  ])eriod  of  several  weeks.  Strychnin  in  small  doses  (yig-  grain 
iro"  gi"i'iO  "I'ly  'il^o  be  utilized  to  advantage,  either  independently  or  in 
combination  with  the  cod-liver  oil.  Finally,  where  the  patient's  means  will 
permit,  the  stimulating  effects  of  a  change  of  climate  or  of  a  life  in  the  open 
air  may  be  taken  advantage  of  in  our  efforts  to  secure  a  cure. 

Local  Measures. — Nitrate  of  silver  is  the  most  efficient  vaso-motor  stimu- 
lant of  which  I  have  any  knowledge.  A  solution  of  this  drug  having  a 
strength  of  from  one-half  of  1  per  cent,  to  1  per  cent,  will  best  answer  the 
desired  purpose  in  the  cases  now  under  consideration.  It  may  be  injected 
into  the  middle  ear  by  means  of  a  slender  glass  instrument  called  a  "middle- 
ear  pipette,"  the  siiarply-curved  tip  of  which  is  passed  through  the  perfora- 
tion in  the  membrana  tympani.  After  the  solution  has  been  injected,  it 
should  be  allowed  to  remain  undisturbed  in  the  cavity,  in  order  that  it  may 
be  gradually  absorbed  by  the  mucous  membrane,  and  in  this  way  reach  either 
the  muscle-cells  of  the  blood-vessels  or  the  nerve-ganglia  which  control  their 
action. 

The  same  thing  can  be  accomplished  in  a  less  perfect  manner  by  first 
cleansing  the  external  auditory  canal  thoroughly  and  then  filling  it  (while  in 
an  upturned  position)  with  the  silver-nitrate  solution.  At  the  end  of  a  few 
moments,  when  the  solution  has  become  somewhat  warmed,  pressure  should 
be  exerted,  first  backward  and  then  directly  inward,  u))on  the  tragus,  thus 
forcing  the  solution  through  the  perforation.  By  performing  the  act  of 
swallowing,  the  patient  may  aid  the  physician  in  his  effort  to  force  the  reme- 
dial solution  into  the  middle  ear  and  through  the  Eustachian  tube. 

Very  often  a  single  injection  suffices  to  arrest  the  discharge,  but  in  some 
cases  it  is  necessary  to  repeat  the  operation  several  times,  either  daily  or  on 
alternate  days. 

The  introduction  of  a  very  small  mass  of  finely  powdered  burnt  alum — as 
much  as  can  be  made  to  cling  to  the  wet  end  of  a  slender  probe — into  the 
middle  ear  will  sometimes  prove  effectual  where  the  silver  nitrate  has  failed. 

As  the  blood-vessels  in  the  vault  of  the  pharynx  are  apt  to  be  in  the 
same  paretic  condition  as  those  of  the  middle  ear,  it  is  well  to  make  applica- 
tions of  silver  nitrate  to  this  region  also.  The  mop  employed  should  ])e 
saturated  with  a  solution  somewhat  stronger  than  that  injected  into  the  middle 
ear.  A  2  or  3  per  cent,  solution  (10  or  15  grains  to  the  ounce  of  distilled 
water)  will  be  found  sufficiently  strong  for  most  cases. 

If  the  discharge  is  very  scanty,  as  it  usually  is,  no  special  provision  need 
be  made  to  remove  it  by  the  employment  of  the  douche  with  tepid  water. 
Nor  is  it  advantageous  to  instruct  the  patient,  as  many  physicians  seem  to  be 
doing,  to  introduce  powdered  remedies — more  particularly  boric  acid — into 
the  external  auditory  canal.  There  are  no  ])rocesses  of  deconijiosition  to 
combat,  and  the  different  powders  thus  prescribed  possess  no  ))ower,  so  far  as 
I  am  aware,  to  give  tone  to  the  paretic  blood-vessels  of  the  middle  ear.  But 
even  if  these  powders  did  possess  such  stimulating  powers,  it  is  not  likely 
that  they  could  effect  any  good,  as  it  is  more  than  doubtful  whether  they  ever, 
when  introduced  in  this  manner,  reach  the  middle  ear. 

Second  Group. — The  main  indication  in  this  class  of  cases  is  to  remove 
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tlie  hypertrophied  tissues  from  the  vault  of  the  pharynx  and  to  restore  this 
region  to  as  nearly  normal  a  condition  as  we  can.  How  this  is  best  to  be 
accomplished  is  a  question  which  doubtless  has  been  fully  answered  in  another 
part  of  this  work  (see  page  1203).  In  all  other  respects  the  treatment  is  pre- 
cisely the  same  as  that  described  in  the  preceding  section. 

Third  Group. — These  cases  present  so  many  therapeutical  problems  for 
the  physician  to  solve  that  only  general  principles  can  be  laid  down  here  for 
his  guidance. 

The  removal  of  all  foul  produdu  should  be  his  first  care.  The  slender 
probe,  bent  at  a  suitable  angle  and  introduced  into  the  middle  ear  directly 
upward  toward  the  tegmen  tympani,  or  upward  and  backward  in  the  direc- 
tion of  the  antrum,  will  be  found  of  great  assistance  in  loosening  and  dis- 
lodging solid  matters  like  desquamated  epithelium  and  cheesy  pus.  Hydro- 
gen dioxid  may  then,  by  means  of  the  slender  glass  pipette,  be  injected  in 
the  same  directions,  not  merely  for  the  sake  of  its  germicidal  properties,  but 
also  because  it  effervesces  with  such  vigor  that  if  some  of  it  can  be  forced  up 
beyond  the  mass  loosened  by  the  probe  the  expanding  bubbles  will  often  drive 
it  down  within  reach  of  the  slender  angular  forceps.  By  the  aid  of  these 
two  procedures  one  may  gradually  rid  the  vault  of  the  tymjjanum,  and  some- 
times even  the  antrum,  of  all  the  obstructing  matters  which  interfere  with  the 
drainage,  and  so  perpetuate  the  processes  of  suppuration.  When  the  hydro- 
gen dioxid  almost  ceases  to  effervesce — as  it  often  does  on  the  occasion  of  the 
third  or  fourth  injection — it  may  be  assumed  that  the  middle  ear  has  been 
fairly  well  cleansed  of  its  foul  accumulations.  In  any  event  it  is  not  advis- 
able to  prolong  one  of  these  mining  and  scavengering  sittings  beyond  a 
period  of  thirty  or  forty  minutes.  Before  dismissing  the  patient  for  not 
longer  than  two  or  three  days  it  is  well  to  stow  away  in  the  newly  cleansed 
cavity  a  few  grains  of  iodoform,  aristol,  nosophen,  or  other  powder  of  a  char- 
acter discouraging  to  germ  life. 

Often,  after  three  or  four  sittings  such  as  I  have  just  described,  the  most 
careful  examination  will  fail  to  reveal  any  evidence  of  newly  foi'med  pus. 
The  powder  will  be  found  lying  dry  upon  the  parts,  and  we  may  dismiss  the 
patient  as  relieved,  if  not  cured.  In  a  goodly  number  of  instances  the  term 
"cure"  is  almost  wan-anted  in  speaking  of  the  results  obtained  by  this  plan 
of  treatment,  for  I  have  known  the  relief  thus  promptly  obtained  to  persist 
for  a  period  of  several  years.  In  other  cases  a  relapse  will  occur  in  the 
course  of  a  few  months,  and  the  same  brief  course  of  treatment  will  have  to 
be  repeated. 

It  is  only  in  very  exceptional  cases  that  the  results  which  I  have  just 
mentioned  can  be  obtained  only  after  the  removal  of  the  malleus  and  incus, 
together  with  some  slill  existing  remnant  of  the  drum  membrane.  It  is 
claimed  by  some  that  it  is  better  to  ])erform  this  operation  in  every  case  of 
this  kind,  as  by  means  of  it  a  really  permanent  cure  may  be  obtained  in  a 
larger  percentage  of  cases.  So  far  as  I  can  judge  from  the  published 
reports,  relapses  are  about  as  frequent  in  the  excision  cases  as  in  those  in 
which  the  ossicles  have  been  allowed  to  remain.  The  better  plan,  it  seems  to 
me,  is  to  resort  to  excision  only  when  the  simple  cleansing  method  described 
above  fails  to  arrest  the  discharge. 

In  a  certain  number  of  cases  we  find  the  soft  parts  above  and  behind  the 
limits  of  the  drum  membrane  a  good  deal  inflamed.  In  the  presence  of  such 
a  periostitis,  and  presumably  osteitis,  one  must  be  very  cautious  about 
indulging  in  prolonged  intratympanic  manipulations.  It  is  better  to  do  only 
a  very  little  of  this  sort  of  work  at  one  sitting,  and  the  patient  should  be 
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instructed  to  douche  the  affected  ear  once  or  twice  a  day  with  as  hot  water  as 
can  be  borne.  Then,  when  this  more  active  inHaniniation  has  been  subdued, 
we  may  })roceed  with  tiie  regular  routine  as  ah-eady  described. 

The  second  guiding  principle  in  the  treatment  of  these  cases  which  belong 
to  the  third  group  is  the  necessity  of  cutting  or  tearing  away  all  granulation- 
tissue  or  polypoid  growtJis  which  project  above  the  level  of  the  surrounding 
raucous  membrane.  Such  imperfectly  formed  tissue  is  of  itself  a  source  of 
suppuration,  and  then,  besides,  it  often  interferes  by  its  mere  bulk  with  the 
drainage  of  parts  situated  more  deeply. 

The  various  mechanical  ])rocedures  which  are  employed  for  the  removal 
of  polypoid  growths  are  discussed  in  another  article  of  this  work.  Caustics, 
like  chromic  acid,  nitric  acid,  silver  nitrate,  etc.,  are  of  very  little  use  except 
in  cases  where  tiie  mass  is  too  small  to  be  removed  by  mechanical  means. 

The  last  principle  to  which  I  ought  perhaps  to  call  attention  is  the  desira- 
bility of  scraping  the  surface  of  a,n  a.rea  of  bone  canes.  This  principle — at 
least  in  its  applicability  to  caries  of  the  middle  ear — is  so  far  inferior  in  im- 
portance to  those  of  cleanliness,  good  drainage,  and  removal  of  all  granula- 
tion-tissue, that  a  few  words  in  relation  to  the  matter  will  suffice  in  the 
present  article.  In  the  Hrst  place,  thei'c  are  not  many  cases  in  which  effective 
scraping  can  be  carried  out  ;  and  then,  on  the  other  hand,  in  the  great 
majority  of  instances,  ])roper  cleansing  measures  followed  by  the  application 
of  a  suitable  antise])tic  jwwderseem  to  be  sufficient  to  bring  about  the  desired 
cure.  These  facts,  it  seems  to  me,  show  plainly  that  the  scraping  of  a  carious 
spot  of  bone  in  the  middle  ear  is  not  a  matter  of  very  great  importance. 

Wiien  our  efforts  to  cure  a  case  belonging  to  this  third  group  fail,  it  may 
be  safely  assumed  that  the  disease  is  not  confined  to  tlie  middle  ear,  but  has 
involved  other  parts  in  the  neighborhood.  Tiiis  allied  subjecit  has  been  con- 
fided to  another  writer,  and  I  therefore  do  not  need  to  say  anything  further 
with  regard  to  it  in  this  place. 


COMPLICATIONS  OF  TYMPANIC  INFLAMMATION. 


By  HERMAN  KNAPP,  M.  D., 

OF  NEW  YORK  CITY. 


Pathological  research,  as  well  as  clinical  observation,  demonstrates  that 
inflammations  of  the  tympanic  cavity,  as  a  rule,  extend  more  or  less  to  the 
mastoid  process.  This  occurs  in  two  ways,  either  through  the  Rivinian  notch 
on  the  outside  of  the  adjacent  bone  (mastoiditis  super jicicdis),  or  through  the 
aditus  ad  antrum  into  the  interior  of  the  mastoid  (mastoiditis  profundn).  Both 
may  be  acute  or  chronic.  They  are  infective  diseases,  produced  by  the  various 
kinds  of  pyogenic  micro-organisms,  in  particular  the  stapiiylococcus  aureus 
and  albus,  the  streptococcu.s,  and  the  pneumococcus,  which  find  their  way 
into  the  cavities  of  the  middle  ear  by  way  of  the  Eustachian  tube. 

The  superficial  mastoiditis,  also  called  mastoid  periostitis,  is  in  the  great 
majority  of  cases  only  the  buiTowing  of  muco-purulent  secretion  from  the 
tympanic  attic  and  neighboring  cavities — especially  the  pneumatic  cells  in 
the  squamous  portion  of  the  temporal  bone  above,  behind,  and  before  the  outer 
ear-canal — on  and  beneath  the  periosteum  on  the  outer  side  of  the  temporal 
bone.  This  variety  is  frequently  seen  in  children,  and  most  often  runs  an 
acute  course.  The  periosteal  and  cutaneous  swelling  around  the  upper  part  of 
the  ear  pushes  the  auricle  forward  and  outward.  If  the  purulent  exudation 
finds  an  outlet,  eitlier  by  spontaneous  perforation  or  by  an  incision  of  the  skin, 
in  the  ear  canal  or  behind  the  ear,  there  is  often  a  rapid  and  permanent 
recovery. 

This  happy  termination  does  not  occur  so  frequently  in  the  other  variety, 
the  mastoiditis  profunda  or  interna,  also  called  mastoid  empyema,  which  of 
all  diseases  of  the  ear  is,  on  account  of  its  consequences,  the  most  dangerous. 
We  shall  describe  the  acute  and  the  chronic  forms  separately. 

ACUTE  MASTOIDITIS  INTERNA. 

l^tiology. — The  causes  are  those  producing  acute  middle-ear  disease — 
viz.  acute  rhino-pharyngitis,  as  produced  by  various  kinds  of  exposure,  sea- 
bathing, rapid  changes  of  temperature,  and  different  general  diseases,  scarlet 
fever,  measles,  diphthei-ia,  influenza,  pneumonia,  typhoid,  etc.  Some  modes 
of  treatment  may  produce  mastoiditis — viz.  violent  inflation,  the  nasal  douche, 
forcible  syringing,  operation  in  the  nose  and  naso-pharynx — e.  g.  for  adenoid 
vegetations,  especially  if  followed  by  douching. 

A  particular  disposition  for  the  propagation  of  the  inflammation  into  the 
mastoid  cavities  depends — 

(a)  On  the  anatomical  structure  of  the  mastoid  :  the  pneumatic  variety,  it 
appears,  being  more  disposed  than  the  diploic  and  the  compact ;  and  when 
once  invaded,  this  favors  more  than  the  two  other  varieties  the  extension  of 
the  suppuration  into  the  cells  remoter  from  the  antrum  and  to  the  adjacent 
structures. 

(6)  On  the  kind  of  the  pathogenic  microbe.    It  seems  that  the  pneumo- 
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coccus  and  streptococcus  a,rc  more  prone  to  produce  the  severer  and  more 
extended  forms  of  disease  than  tlie  staphylococcus. 

(c)  On  the  nature  of  the  primary  disease — scarlet  fever,  diplithcria,  and 
influen/a  being  the  worst.  Among  the  constitutional  dispositions  tubercu- 
losis and  diabetes  should  be  mentioned  as  favoring  the  development  of 
mastoiditis. 

Pathology. — In  suppuration  of  the  tympanum  and  attic  the  pus  may  by 

simple  gravity  or  cheniotaxis  enter  into  the  antrum  and  adjacent  cells  without 
producing  an  active  suppuration  in  the  mastoid,  just  as  in  a  corneal  abscess  pus 
accumulates  at  the  bottom  of  the  anterior  chamber.  To  wake  up  an  active  in- 
flammation infective  microbes  or  their  toxins  must  enter  the  mastoid ;  ripe 
pus,  like  hypopyon,  is  inert.  Infective  purulent  matter  may  enter  from  tlie 
naso-pharynx  through  the  Eustachian  tube  and  the  tympanic  cavity  directly 
into  the  mastoid  even  without  causing  perforation  of  the  drum  membrane. 
In  the  mastoid  it  produces,  according  to  its  virulence,  a  cdf.arrhal  inflamma- 
tion— congestion,  edematous  swelling,  sero-mucous  exudation — or  a  destruc- 
tive, ))urulcnt  inflammation  of  the  mucous  membrane,  the  periosteum,  and 
the  bone.  In  the  flrst  the  mucous  membrane  is  swollen,  presenting  many 
folds  and  depressions  and  scant,  ropy  secretion ;  in  the  second  there  are  larger 
and  smaller  cavities  fllled  with  thin  or  creamy  pus  (abscesses),  usually  com- 
municating with  one  another  by  narrow  passage-ways  (fistuUe) ;  but  not  infre- 
quently the  abscesses  in  the  course  of  the  disease  appear  in  difl'erent  parts  of 
the  mastoid,  first  in  the  antrum,  then  either  in  the  basal  or  apical,  or  in  the 
anterior  or  posterior  cells.  In  many  cases  these  diflxirent  foci  develop  succes- 
sively, and  when  the  suppuration  is  exhausted  in  the  antrum,  it  appears  in  the 
upper,  posterior,  and  anterior  recesses  or  in  the  tip.  In  very  severe  cases  the 
suppuration  invades  with  great  rapidity  the  whole  interior  of  the  mastoid, 
destroys  the  nuicous  membrane,  breaks  down  the  bony  partition  walls,  and 
converts  the  mastoid  into  one  large  cavity  filled  with  pus,  shreds  of  mucous 
membrane,  granulation-tissue,  and  decayed  bone.  The  knowledge  and  diag- 
nosis of  tliese  varieties  of  the  morbid  process  are  of  great  importance,  for 
they  indicate  the  direction  in  which  the  disease  progresses. 

Varieties  of  the  Morbid  Process. — The  catarrhal  form  may  termi- 
nate by  resolution — the  most  frequent  case — or  may  only  be  a  preliminary 
stage  of  the  suppurative  form.  The  latter  in  a  multitude  of  cases  ends  by 
evacuation  of  the  pus  into  the  tympanum  or  by  perforation  of  the  outer 
table  of  the  mastoid,  most  commonly  in  the  region  behind  the  ear — the  long- 
known  post-aural  access — or  it  may  perforate  the  inner  table,  giving  rise, 
according  to  the  different  regions  it  occupies,  to  the  epidural  abscess  of  the 
posterior  or  middle  cranial  fossa,  or  to  the  cervical  abscesses,  all  of  which  we 
shall  have  to  discuss  later. 

Symptoms. — Pain  is  usual  and  occurs  («)  spontaneously  in  all  degrees  ;  in 
some  cases,  particularly  in  tuberculous  patients,  insignificant  and  not  at  all  in 
proportion  with  the  gravity  and  extent  of  the  morbid  changes  ;  in  other  cases  it 
is  so  severe  that  the  patients  have  no  rest  day  and  night,  commonly  worse  at 
night.  The  pain  extends  over  the  head,  especially  in  the  parietal  region,  but 
also  in  the  occipital  and  frontal  regions,  and  not  infrequently  shoot  down 
the  neck  to  the  shoulder. 

(6)  Pain  on  pressure  {ieudevne^B).  This  symptom  is  very  important,  as 
it  demonstrates  not  only  the  presence  but  also  the  location  of  the  suppurative 
foci.  If  the  outer  bony  table  of  the  mastoid  is  thick  and  not  aifectcd,  only 
firm  (deep)  pr-essurc  may  elicit  the  pain  wlicn  moderate  ])ressure  and  per- 
cussion have  failed. 
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As  a  localizing  symptom  the  tenderness  is  most  valuable.  In  the  begin- 
ning of  the  affection  pain  from  pressure  right  behind  the  upper  wall  of  the 
meatus  (the  fossula  mastoidea  or  antrum  pit)  will  rarely  be  absent.  It  indi- 
cates suppuration  in  the  antrum.  Next  in  frequency  is  pain  over  the  tip, 
the  base,  the  posterior  and  anterior  borders  of  the  mastoid  process. 

Fever. — The  temperature  rising  from  99°  F.  to  102°  F.,  sometimes 
higher,  with  moderate  acceleration  of  pulse,  thirst,  general  malaise. 

Profuse  discharge  from  the  ear ;  creamy,  thin,  sanguinolent,  the  latter 
in  the  severer  cases ;  often  suddenly  lessening. 

Redness  and  prominence  (bulging)  of  the  posterior  and  upper  part  of 
the  tympanic  membrane  and  the  adjacent  portion  of  the  ear  canal.  This 
symptom  is  absent  when  the  inflammation  has  left  the  antrum  and  continues 
in  other  parts. 

Redness  and  swelling-  of  the  integument  of  the  mastoid  process, 
differing  greatly  in  degree,  in  some  cases  being  almost  absent  (see  page  741), 
in  others  excessively  developed,  so  that  the  knife  enters  1  to  2  cm.  before  it 
touches  the  bone. 

Course  and  Termination. — Spontaneous  recovery  in  many  instances 
occui's  in  one  or  several  M^eeks ;  but  the  cases  are  not  rare  where  it  takes 
months,  particularly  when  the  course  of  the  inflammation  is  not  continuous, 
but  intermittent. 

Perforation,  spontaneous  or  by  operation,  behind  the  ear  or  in  the  ear 
canal.  Even  in  these  cases  the  intermittent  character  is  frequently  manifest. 
It  means  that  the  suppuration  exhausts  itself  in  the  antrum  and  appears  in 
another  place  later  on.  Not  rarely  do  we  see  cases  in  which  the  opening  of 
the  antrum  is  followed  by  an  immediate  improvement,  but  this  does  not  lead 
to  a  permanent  recovery  ;  the  fever  returns,  the  painfulness  moves  to  another 
})lace,  and  on  opening  there  we  strike  another  abscess,  macroscopically  with- 
out any  communication  with  the  antrum.  This  is  particularly  exemplified 
by  collections  of  ])us  in  the  tip. 

.  Caries  in  greater  or  less  extent.  This  is  commonly  a  protracted  process, 
but  in  some  cases  of  unusual  severity  it  may  develop  over  a  large  area  in  a 
few  weeks. 

Transition  into  the  chronic  state  may  lull  us  into  false  security. 

Extension  into  the  Neighboring  Parts. — This  and  the  preceding  con- 
dition will  be  considered  presently. 

The  prognosis  of  acute  mastoid  empyema  is  good  if  the  proper  ti'eat- 
ment  (rest,  antiphlogosis,  operation)  is  not  neglected.  If,  however,  the  disease 
becomes  chronic,  it  is  dangerous  to  life  in  a  degree  we  shall  point  out  in 
treating  of  the  intracranial  complications  of  ear  disease.  Mastoid  disease 
proper  has  no  direct  influence  on  audition. 

CHRONIC  MASTOIDITIS  INTERNA. 

We  distinguish  the  following  varieties  : 

Condensing  Mastoiditis ;  Ebnrnation. — When  muco-purulent  mas- 
toiditis runs  a  chronic  course  without  external  pei'foration,  or  with  recurrent 
otorrhea  and  outward  perforation,  as  we  notice  so  often  after  the  scarlatinal 
otitis,  the  mastoid  process  by  plastic  osteitis  is  gradually  converted  into  a  mass 
of  compact  bone,  perhaps  of  reduced  dimensions  (see  page  741 ).  Before  or  after, 
the  condensation  of  the  bone  is  completed  or  comes  to  a  standstill,  many  patients 
complain  of  neuralgic  pain,  radiating  from  behind  the  ear  over  the  adjacent 
side  of  the  head  (^mastoid  neimdgia),  incapacitating  them  for  prolonged  men- 
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tal  laboF  (aprosexia).  Neither  by  palliation  nor  pressure  can  any  focus  of 
disease  be  detected,  and  the  otorrhea  has  stopped  for  months  or  years,  Tlie 
distress  of  such  patients  is  so  great  that  they  willingly  consent  to  surgical 
treatment.  If  the  oj)eration  is  done,  the  supposed  deep-seated  focus  of  pus 
is  not  found,  even  if,  as  I  have  done,  the  chiselling  is  pushed  through  the 
whole  thickness  of  the  bone,  laying  the  [healthy]  dura  mater  bare ;  yet  these 
l)atients,  according  to  the  testimony  of  many  aurists,  lose  their  pain  and 
aprosexia.  It  is  not  even  necessary  to  go  through  the  whole  thickness  of  the 
bone  to  obtain  this  welcome  effect. 

Bmpyema  of  the  Anterior  Mastoid  Cells,  with  Perforation  into 
the  External  Meatus. — The  ])rcliminary  syin[)toms  are  those  of  acute  sup- 
purative otitis  media  with  mastoid  involvement,  the  swelling  and  pressure-pain, 
however,  being  not  so  much  over  the  mastoid  as  on  the  posterior  wall  of  the 
ear  canal.  The  swelling  is  diffuse  and  the  painfulness  rather  dull  when  com- 
pared with  the  pointed  swelling  and  the  sharp  pain  of  the  furuncle.  Any 
doul)t  in  the  diagnosis  can  ha  dispcilled  by  a  large  and  deep  incision  down  to 
the  bone  in  the  whole  length  of  the  posterior  wall  of  the  meatus,  as  it  was 
done  in  a  successful  case  of  mine  reported  in  a  paper  ])ublished  in  1893.^  If 
such  an  opening  does  not  give  permanent  relief,  the  diagnosis  should  be  veri- 
fied by  the  usual  opening  of  the  mastoid,  as  was  done  by  A.  Jiroca.^ 

This  variety  is  apt  to  complicate  a  more  frequent  and  graver  extension  of 
mastoid  suppuration — viz.  : 

Empyema  of  the  Apex  of  the  Mastoid  with  Perforation  into 
the  Digastric  Fossa,  the  so-called  Bezold  Variety.— When  the 
purulent  tympano-mastoiditis  has  lasted  several  weeks  or  months  or  longer, 
there  is  swelling  and  sliarp  painfulness  over  the  tip  of  the  mastoid,  the  head 
of  the  sterno-cleido-mastoid  muscle,  and  in  the  grave  cases  along  the  muscle 
down  the  neck  into  the  mediastinum  (terminating  fatally,  case  of  Voltolini). 
In  a  case  of  Guye's  ^  pressure  on  the  neck  and  on  the  mastoid  brought  forth 
pus  through  a  fistula  in  the  jiosterior  meatal  wall.  Guye  opened  the  swelling 
at  the  head  of  the  muscle  and  liberated  a  great  deal  of  ])us.  Water  inje(!ted 
into  the  abscess  cavity  escaj)c<l  through  a  fistula  in  the  ear  canal :  recovery. 
The  perforation  of  the  bone  shows  usually  only  a  small  opening  in  the  lower 
medial  wall  of  the  tij).  When  the  mastoid  is  opened  and  the  tip  laid  bare 
by  detaching  the  tendon  of  the  muscle,  jius  occasionally  will  ooze  through  the 
upper  end  of  the  detached  muscle  when  the  latter  is  held  between  the  fingers 
and  stroked  from  below  upward. 

In  some  cases  the  pus  escaping  through  a  perforation  at  the  medial  surface 
of  the  tip  of  the  mastoid  into  the  digastric  fossa  does  not  travel  down  the 
neck  along  the  sterno-mastoid  muscle,  but  backward  toward  the  spinous 
processes  of  the  cervical  vertebrae.  Of  this  variety  the  writer  has  seen  only 
two  cases.  The  pus  followed  a  deep  and  wide  fistulous  canal  from  the  mas- 
toid underneath  a  thick  layer  of  muscles,  which  were  laid  bare  by  a  long 
incision,  with  recovery.  A  good  case  is  published  by  Dr.  Henry  F.  Swain  of 
New  Haven,  Conn.,  under  the  name  of  splenius  abscess.'' 

Caries  and  necrosis  of  the  mastoid  are  in  the  majority  of  cases  the 
results  of  a  chronic  destructive,  usually  su])purative,  inflammation  which 
breaks  down  the  bone  and  forms  smaller  or  larger  cavities  filled  with  cheesy 

1 "  Otitic  Brain  Disease;  its  Varieties,  Diagnosis,  and  Treatment,  illustratetl  by  Cases  from 
the  Writer's  Practice,"  Archtven  of  Ololof/j/,  vol.  xxii.  pp.  143-162. 

See  A.  Broca  et  Lubet-Barbon  :  "  Les  Suppurations  de  i' Apopliyse  Mastoide,"  Paris,  1895  ; 
Observation  X:  "Mastoiditis  restricted  to  the  Anterior  Cells,"  p.  64. 

■'Arck.  of  OloL,  xxi.  p.  320.  *  Arch,  of  OloL,  xxvi.,  No.  1,  1897. 
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masses — debris  of  imicous  membrane  and  bone  mixed  with  i)utrescent  or 
dried-up  products  of  secretion.  They  keep  up  a  steady  or  intermittent  oifen- 
sive  discharge. 

A  peculiar  formation  is  the  so-called  cholesteatoma  of  the  ear.  This 
formation  has  been  found  as  a  globular  mass  in  the  temporal  bone,  a  genuine 
tumor  independent  of  any  inflammation  of  the  ear ;  but  by  far  the  greater 
number  of  cases  present  a  scaly  deposit  which  lines  the  cavities  of  the  middle 
ear,  especially  those  of  the  mastoid,  and  is  always  connected  with  chronic 
otorrhea.  If  the  scaly  masses  form  only  thin  lay(;rs  lining  the  cavities,  they 
represent  the  initial  stage  of  cholesteatoma  which  Wendt  has  termed  desqua- 
mative otitis.  The  theory  of  Bezold  and  Habermann  is  that  epidermis  pene- 
trates through  a  perforation  of  the  tympanic  membrane  into  the  middle  ear, 
proliferates,  and  gradually  fills  and  expands  the  neighboring  cavities,  form- 
ing scaly  masses  of  a  pearly  color  in  concentric  layers  like  an  onion. 

Their  course  varies  in  three  directions  :  (1)  They  produce  purulent  inflam- 
mation, desti'oy  the  structures  of  the  auditory  apparatus,  creating  on  the  one 
hand  large  sinuses  by  converting  mastoid,  tympanum,  and  meatus  into  one 
large  cavity  which  communicates  -with  the  air  through  the  meatus  or  through 
a  permanent  opening  in  the  mastoid — spontaneous  recovery. 

(2)  They  lead  by  proliferation  of  bone-tissue  to  eburnation  of  the  mastoid 
— spontaneous  recovery. 

(3)  They  penetrate  the  cranial  cavity  and  cause  death  by  one  of  the 
otitic  complications. 

Another  consequence  of  caries  and  necrosis  is  the  separation  of  larger  or 
smaller /jor^ions  o/ 6one  (sequestra).  Their  formation  in  the  mastoid  is  com- 
mon. They  are  eliminated  through  perforations  of  the  skin  (fistulas)  either 
spontaneously  or  artificially.  Exfoliation  of  larger  portions  of  the  meatal 
wall  and  the  petrous  bone,  including  the  whole  inner  ear,  have  been  observed, 
and  it  is  surprising  how  people  can  live  and  how  severe  and  fatal  conse- 
quences are  absent  in  so  many  cases  and  for  so  long  a  time. 

In  my  collection  there  is  a  specimen  of  which  the  accompanying  illustrations  (Figs. 
503,  504)  give  a  true  and  life-size  illustration. 

Fig.  503  presents  the  outer  surface  of  the  left  temporal  bone  of  an  adult.  On  the  pos- 
.terior  part  the  mastoid  process  is  totally  corroded  from  the  posterior  wall  of  the  external 
auditory  meatus  (b)  up  to  the  base  of  the  process  (c).  In  the  center  a  strip  of  the  outer 
bone  table  (a)  is  preserved,  the  tip  (.-r),  however,  and  the  whole  lower  (d)  and  medial 
(e)  surface  of  the  tip,  as  well  as  the  adjacent  bone  substance,  are  totally  corroded.  The 
tip  itself  has  a  large  hole  (.r)  leading  into  the  interior  of  the  mastoid. 

Fig.  504  shows  the  internal  surface  of  the  petrous  bone  evenly  and  deeply  corroded 
from  the  base  (/)  along  the  anterior  surface  to  the  hiatus  Fallopii  {g).  The  corroded 
part  extends  on  the  anterior  surface  to  the  medial  side  of  the  eminence  of  the  superior 
semicircular  canal  (h),  to  the  middle  of  the  sigmoid  groove  (i),  backward  almost  to  the 
meatus  audit,  int.  [n).  Laterally  the  sigmoid  groove  is  deeply  and  coarsely  corroded 
{k),  and  fistulous  passages  lead  through  the  decayed  bone  into  the  digastric  fossa  (Fig. 

i-'^'^^  tegmen  tympani  {/.)  et  mastoidei  (m)  is  corroded  in  its  full  extent.  On 
the  whole  the  mastoid  process  is  totally  decayed  ..and  the  petrous  bone  in  its  entire 
lateral  half 

It  is  a  wonder  that  people  can  live  when  the  caries  has  produced  such 
ravages.  A  greater  wonder  it  is  that  we  can  operate  on  such  people  in  such 
a  state,  preserve  their  lives,  and  stamp  out  the  destructive  disease.  In  a  child 
I  operated  on  more  than  twenty  years  ago,  the  whole  mastoid  was  destroyed, 
the  place  was  occupied  by  crumbling  pieces  of  bone  and  exuberant  larda- 
ceous  granulations.  I  removed  the  whole  decaying  mass  of  morbid  over- 
growth. The  dura  lay  extensively  bare.  The  operation  seemed  to  be  an 
ante-mortem  autopsy,  yet  the  child  recovered.  Ten  months  ago  I  removed 
carious  and  necrosed  bone  from  the  mastoid  and  petrous  bone  of  a  child,  which 
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Fig.  503.— Carles  of  the  mastoid  and  lateral  half  of  the  petrous  bone  of  an  adult  (life  size):  Outer 
surface  showing  a,  part  of  the  outer  table,  preserved;  />,  posterior  wall  of  external  meatus;  c,  ba.se;  d, 
lower  wall ;  e,  medial  wall ;  and  x,  tip  of  the  honeycombed  mastoid  process. 

in  the  living  presented  all  the  symptoms  exhibited  by  the  .specimen  depicted 
above  ;  and,  although  tuberculosis  was  at  the  bottom  of  the  affection,  the  cliild 
was  perfectly  cured.    The  tolerance  by  the  organism  of  such  deep  and  exten- 


Fig.  504.— Inner  aspect  of  specimen  shown  in  Kij;. -503,  showinp:  h,  base  of  pyramid;  7,  hiatus  Fal- 
lopii ;  /(.eminence  of  superior  semicircular  canal;  /.sigmoid  groove;  fc.  deep  holes  in  corroded  bone; 
/,  tegmen  tympani:  m,  tegmen  mastoidei. 

sive  ravages  cannot  be  depended  on,  however,  and  these  destructive  processes 
are  the  chief  causes  of  the  disastrous  intracranial  complications  of  ear  disease 
which  we  shall  now  discuss. 
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INTRACRANIAL  COMPLICATIONS  OF  PURULENT  OTITIS  MEDIA. 

jBtiology. — The  intnicniiiial  complications  of  car  disease  are  alnjost 
exclusively  j)roduced  by  the  proj)agation  of  purulent  inflammation  of  the 
diflPerent  parts  of  the  middle  ear. 

OccwTence. — They  are  met  with  in  only  a  small  percentage  of  ear  diseases, 
but  are  most  dangerous.  According  to  Biirkner,'  who  found  104  deaths  in 
33,107  ear  cases,  as  well  as  according  to  Randall,'^  who  found  1 5  in  5000,  three- 
tenths  of  one  per  cent,  of  all  the  ear  patients  di(!  from  otitic  intracranial  dis- 
ease. Schwartze'*  found  in  the  Prussian  army  30  deaths  in  8425  diseases 
of  the  middle  and  inner  ear — I.  e.  0.35  })er  cent. 

The  death-rate  from  purulent  ear  disease,  compared  with  the  death-rate 
from  all  diseases  treated  in  a  large  general  hospital,  has  been  ascertained  by 
N.  Pitt,'  who  found  among  9000  successive  autopsies  in  Guy's  Hospital 
(London)  during  the  years  1869-1888,  57  deaths  from  purulent  ear  disease, 
which  is  1  out  of  158,  or  very  nearly  §  of  1  per  cent. 

Prof.  J.  Gruber^  examined  the  post-viortem  records  of  the  Vienna  Gen- 
eral Hospital  and  found  232  deaths  from  otitic  intracranial  disease  among 
40,073  autopsies — L  e.  0.58  per  cent. 

Propagation. — In  the  great  majority  of  the  cases  ear  disease  extends 
into  the  brain  through  destructive  inflammation  of  the  bone  (Fig.  505),  by 
which  infective  material  enters  the  cranial  cavity,  accumulates  between  l)one 
and  dura,  and  causes  pachymeningitis,  leptomeningitis,  sinus  thrombosis,  cere- 


Fig.  S05.— Canes  of  the  tympanic  roof.   The  open-  Fig.  506.— Outer  aspect  of  the  same  specimen, 

iHKS  were  sealed  by  the  thickened  dura  and  the  showing  loss  of  the  back  wall  of  the  canal  and 

brain  was  not  here  involved.  Death  by  basal  men-  openinRs  into  the  facial  and  semicircular  canals 

ingitis  from  infection  through  internal  meatus.  above  the  empty  oval  window. 

bral  and  cerebellar  abscess.  The  infective  material  may,  though  rarely,  be 
conveyed  into  the  skull  by  offshoots  of  the  dura  mater,  the  aqueducts  (Fig. 
506),  and  the  canals  through  which  blood-vessels,  lymphatics,  and  nerves 
pass  from  the  tympanic  into  the  cranial  cavity. 

The  infective  material  consists  of  the  different  species  of  pyogenic  raicro- 

1  Arch./.  Ohrenh.,  xx.  p.  81.  ^  Timis.  Am.  Otol.  Sor..,  v.  p.  101. 

»  Arch./.  Ohrenh.,  xxi.  p.  221.         *  Bril.  Med.  Joiirn.,  1890,  vol.  i.  pp.  643,  771,  827 

°  Arch,  of  OtoL,  xxv.  p.  401,  1896. 
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orgiuiisms  —  staphylococcus  ])yogenes,  strcptocioccns,  pnenmococcus,  and 
others,  the  saine  that  cause  the  primary  ear  disease — and  their  products, 
the  toxins. 

Causes. — Generally  only  the  severer  forms  of  otitis  media  are  complica- 
ted with  brain  disease,  such  forms  as  are  caused  either  by  (ici-tain  acute  general 
diseases — scarlet  fever,  diphtheria,  influenza,  measles,  variola,  and  typhoid — 
or  by  some  chronic,  debilitating,  constitutional  affections — tuberculosis,  dia- 
betes, syphilis.  Sometimes  grave  cases  of  jMirulent  otitis,  terminating  fatally 
by  brain  com])lications,  are  caused  by  accidental  atmospheric,  chemical,  and 
mechanical  influences;  for  instance,  blizzards,  sea-bathing,  foreign  bodies  in 
the  ear,  rough  and  unclean  methods  in  removing  foreign  bodies  and  diseased 
deposits  from  the  ear,  forcible  syringing  in  acute  suppuration,  all  devices  and 
remedies  tending  to  pen  up  secretions,  such  as  tampons  and  coagulating  pow- 
ders, morbid  formations  in  the  middle  ear  and  auditory  canal — c.  (j.  polypi, 
sequestra,  exostoses,  cutaneous  membranes,  cystic  and  other  tumors. 

Acxde  purulent  otitis  leads  more  rarely  to  intracranial  com])lications  than 
chronic ;  yet  by  no  means  so  exceptionally  as  was  formerly  believed. 

Passageways  of  Infection. — The  channel  of  invasion  of  the  skull 
cavity  most  frequently  passes  through  the  medial  and  superior  walls  of  the 
mastoid  into  the  posterior  cranial  fossa;  next  in  frequency  it  passes  through 
the  tegmen  tymjxini  into  the  middle  cranial  fossa,  then  through  the  medial 
wall  of  the  drum  by  way  of  the  labyrinth  and  the  internal-ear  canal,  or 
directly  through  the  posterior  wall  of  the  petrous  bone  into  the  posterior 
cranial  fossa ;  rarely  through  the  lower  and  anterior  walls  upward  along  the 
fossa  for  the  bulb  of  the  jugular  vein  or  the  carotid  canal.  Exceptionally 
the  infective  mat(!rial  travels  through  the  tymj)anic  ostium  of  the  Eustachian 
tube  or  the  semicanal  for  the  tensor  tympani  muscle  forward  and  inward, 
forms  a  retro-pharyngeal  abscess,  and  penetrates  through  one  of  the  crevices 
at  the  base  of  the  skull  into  the  cranial  cavity,  as  in  a  case  of  Troltsch  '  and 
another  of  the  present  writer.^ 

INFLAMMATION  OF  THE  MENINGES. 

Meningitis  in  general  may  result  from  a  constitutional  infective  disease, 
such  as  tuberculosis  or  syphilis,  or  it  may  originate  in  a  neighboring  structure, 
from  a  wound  of  the  skull,  or,  what  concerns  us  here,  a  diseased — i.  e.  suppu- 
rating ear.    We  may  distinguish  pachymeningitis  from  leptomeningitis. 

Pachymeningitis  may  be  external,  the  common  kind,  or  internal. 

Pachymeningitis  Externa ;  epidural  or  Extradural  Abscess. 
— The  infection  may  be  carried 

(rt)  Through  vascular  and  membranous  canals  from  the  inflamed  tympanic 
cavity  through  healthy  bone  into  the  cranial  cavity,  which  is  very  rare ;  (h) 
through  a  fine,  fistulous  canal,  not  always  macroscopically  discoverable,  through 
apparently  healthy  bone ;  or,  the  most  frequent  condition  and  (c)  through 
bone  broken  down  by  caries,  necrosis,  or  erosion  and  atrophy  from  chole- 
steatoma and  tumors.  Jansen  ^  describes  a  peculiar  channel — namely,  through 
the  labyrinth  and  the  aqueductus  vestihuli  to  the  posterior  surface  of  the 
petrous  bone  with  formation  of  an  empyema  in  the  endolym])hatic  sac. 

As  pachymeningitis  externa  leads  to  thrombophlebitis  and  abscess,  the 
reverse  course  may  occur ;  thrombojihlebitis  and  abscess  may  induce  pachy- 
meningitis and  leptomeningitis,  which  then  commonly  prove  fatal  in  a  short 
time. 

'  Archf.  Ohrenh.,  iv.  p.  121,  Fall  6.  ^  Arch,  oj  Otoi.,  xxiv.  p.  125,  1895. 

»  Berl.  klin.  Woch.,  1891,  No.  49. 
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Pathology. — A\' hen  wc  expose  the  dura  in  cases  of  acute  purulent  otitis 
media  we  usually  find  it  either  normal  or  slightly  reddened  and  dull ;  in 
more  advanced  inflammation  it  is  vascular,  thickened,  and  beset  with  granu- 
lations. In  chronic  cases,  -w  ith  circumscribcKl  caries  or  necrosis  of  the  under- 
lying bone,  it  is  blackish  like  the  bone,  softened,  gangrenous,  and  perforated, 
bathed  in  serum.  In  purulent  destruction  of  the  bone  it  is  separated  from 
the  latter  by  jjus  which  has  the  characteristics  of  the  pus  in  the  middle  ear, 
creamy  and'  sweet  in  the  acute,  thin,  greenish,  and  offensive  in  the  chronic, 
cases.  In  a  very  chronic  course  the  dui'a  may  be  greatly  thickened  and 
fibrous  or  sarcomatous  looking.  Zaufal  ^  describes  a  case  in  which  the 
dura  was  1.5  cm.  thick ;  and  the  writer  has  seen  a  similar  case  where  chronic 
empyema  of  the  sphenoidal  and  ethmoidal  sinuses  showed  perforation  of  the 
optic  groove  at  the  sella  turcica  and  the  greatly  thickened  fleshy  dura  looked 
like  a  flat  sarcoma,  but  gradually  thinned  down  and  was  attached  to  the 
healthy  neighboring  bone.  The  pus  between  dui'a  and  bone  does  not  collect 
in  a  circumscribed  cavity,  but  spreads  in  different  directions,  following  readily 
the  sigmoid  sulcus  into  the  jugular  foramen,  and  up  along  the  transverse 
sulcus  toward  the  torcular  Herophili,  also  at  the  bend  of  the  sinus  into  the 
middle  cranial  fossa. 

Epidural  abscess  ma}'  be  recovered  from  by  a  spontaneous  opening  into 
the  ear  through  the  medial  wall  of  the  mastoid,  the  roof  of  the  tympanum, 
the  stjuama  temporalis,  or  through  the  occipital  bone  above  and  behind  the 
ear  canal.  The  writer  has  seen  sjjontaneous  perforation  of  the  occipital  bone 
4  or  6  cm.  behind  and  about  1  cm.  above  the  ear  canal  in  two  cases.  He 
opened  the  subperiosteal  abscess,  and  could  introduce  a  probe  through  the 
bone  fistula  into  the  posterior  cranial  fossa.  One  case  made  a  spontaneous 
recovery,^  and  has  been  under  observation  these  three  years ;  the  other  died 
from  sinus  tlirombosis  and  leptomeningitis  fifteen  years  ago.  The  autopsy 
showed^  that  the  bone  fistula  was  about  in  the  middle  of  the  transvei'se 
sulcus.  In  the  great  majority  of  cases  of  epidural  abscess  the  dura  per- 
foi'ates  and  the  patient  dies  from  consecutive  cerebral  abscess  or  purulent 
sinus  thrombosis  and  leptomeningitis.  All  these  grave  affections  may  occur 
together  in  one  case.* 

Diagnosis. — In  most  cases  the  presence  of  aif  epidural  abscess  is  ascer- 
tained only  during  the  operation,  when  the  broken-up  medial  wall  of  the 
mastoid  or  a  fistula  either  in  this  -wall,  in  the  roof  of  the  dnmi  and  mastoid 
or  in  some  other  part  of  the  skull  leads  into  the  collection  of  pus.  In  many 
cases  symptoms  of  meningeal  irritation  are  present — namely,  headache,  slight 
rise  of  temperature,  ])ressnre-pain,  somnolence,  slowing  of  pulse,  vomiting, 
stiffness  of  the  neck,  choked  optic  disk  ;  but  these  symptoms  are  too  indefinite 
to  make  a  diagnosis.  If  after  the  o])ening  of  a  subperiosteal  abscess  a  probe 
can  be  passed  through  a  bone  fistula  into  the  cranium,  we  may  be  assured  of 
the  presence  of  an  epidural  collection  of  ])us.  In  a  number  of  cases,  how- 
ever, doughy  swelling  and  tenderness  on  pressure  about  one  inch  behind  the 
ear  canal,  the  place  of  exit  of  the  mastoid  emissory  vein,  and  the  history  and 
other  symptoms  make  a  cranial  complication  probable,  and  Me  may  "fairly 
suppose  that  we  have  to  deal  with  an  e])idural  abscess. 

Prognosis. — If  we  know  that,  with  the  few  exceptions  of  a  spontaneous 
perforation,  epidural  abscess  is  always  fatal,  the  hidication  of  operative  inter- 
ference is  imperative.  As  in  the  majority  of  cases  the  diagnosis  is  uncertain, 
the  operation  should  be  begun  in  an  exploratory  way,  and  desisted  from  or 

'  Prwjer'MefJ.  Woch.,  1893,  No.  50.  ^  Arch,  of  OtoL,  xii.  p.  155,  1893. 

Mrc/».  of  OloL,  xii.  p.  44,  1883.  *  Arch.  6/  OtoL,  vol.  xxi.  p.  239,  1892. 
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continued  and  terminated  according  to  the  conditions  revealed.  When 
operated  on,  ahnost  all  cases  recover. 

Pachymeningitis  interna  {mbdural,  or  mtradural  absce.s.s)  is  not  often 
met  witii.  When  in  a  circumscribed  ])lace  the  externally  inflamed  dura  is 
corroded,  softened,  and  perforated,  exudation  is  depositetl  on  its  inner  side 
in  the  subdural  space.  If  during  this  j)rocess  the  arachnoid  and  pia  are 
agglutinated  to  the  dura,  pus  may  accunndate  in  this  place  and  form  a  sub- 
dural abscess,  with  softening  and  ulceration  of  tiie  adja(;cnt  brain-substance — 
circuuiscribed  encephalitis.  W.  Macewen,  in  his  classical  treatise  on  the 
"  Infective  Diseases  of  the  Brain  and  Spinal  Cord,"  described  several  cases 
of  this  variety,  one  of  wiiich  (Case  X.,  p.  75)  was  cured  by  an  operation.'  If, 
on  the  other  hand,  this  agglutination  does  not  occur,  the  infective  exudation 
spreads  in  the  subdural  space  and  leads  to 

Purulent  I/Cptomeningitis. — The  pathogenic  substances  may  be 
carried  into  the  arachnoid  space  in  various  ways — (a)  after  perforation  of  the 
dura,  as  we  have  seen,  or  (6)  without  perceptible  perforation.  Leptomeningitis 
is  developed  chiefly  in  the  neighborhood  of  the  diseased  dura,  on  the  base  of 
the  brain,  travelling  thence  to  the  convexity  of  the  same  side,  and  to  the  base 
and  convexity  of  the  other.  In  rare  cases  the  convexity  only  shows  macro- 
scopic changes,  whereas  the  base  a])pears  healthy,  as  it  was  in  the  case  de- 
scril)ed  and  depicted  by  the  writer  in  the  Archwe.H  of  Otology,  1895.  p.  125. 
TIk!  pus  is  collected  in  the  furrows  between  the  convolutions  and  also  in  dis- 
seminate patches.  The  pia  is  hyperemic  and  edematous.  In  addition  to  the 
])urulent  meningitis  we  frequently  find  tiie  tubercular  kind  ;  and  lately  atten- 
tion has  been  called  by  Quincke,  Levi,  and  others  to  seroufi  meningitis. 

Meningitis  purulenta  maybe  general  ov  2'>nriial  {cxvcnm^cxxhed).  It  has 
been  found  oftener  on  the  right  side  than  on  the  left  (Korner). 

Btiolog-y. — Meningitis  may  be  induced  as  well  by  acute  as  by  chronic 
purulent  otitis,  with  or  without  caries.  It  may  be  uncomplicated  or  accom- 
panied and  caused  by  sinus  thrombosis  and  cerebral  abscess.  Otitis  in  tuber- 
cular and  syphilitic  subjects  leads  more  readily  to  meningitis  than  otitis  in 
healthy  subjects.  It  rarely  occurs  in  small  children,  which  is  remarkable. 
The  author  has  operated  on  children  between  one  and  four  years  old  where  the 
greatest  ravages — caries  anfl  necrosis — destroyed  the  mastoid  and  petrous  and 
laid  the  dura  bare  to  a  very  large  extent;  yet  the  children  had  no  symptom 
of  leptomeningitis  and  recovered. 

Duration. — Otitic  meningitis  may  be  acute — in  exceptional  cases  fulmi- 
nating, setting  in  almost  suddenly  and  terminating  fatally  in  four  or  five 
hours  or  in  several  days — or  chronic,  with  mild  symptoms  and  intermissions 
at  first,  then  developing  into  the  regular  course,  which  usually  lasts  one  week 
or  less,  more  rarely  two  or  three  weeks. 

Symptoms. — Headache  is,  as  a  rule,  the  earliest  and  most  pronounced 
symptom.  At  first  it  is  parietal,  occipital,  or  frontal,  and  on  the  same  side, 
later  general. 

Dizziness,  restlessness,  irritability,  auditory  and  visual  hyperesthesia,  men- 
tal weakness,  loss  of  appetite,  constipation,  drowsiness  without  regular  sleep, 
nausea,  vomiting,  optic  neuritis  (rare),  more  or  less  constant  acceleration  of 
pulse  and  elevation  of  temperature,  delirium,  convulsions,  and  coma  are  the 
chief  symptoms  of  the  regular  course.  They  may  be  modified  by  compli(!ation 
with  abscess  (temperature  high,  pulse  slow)  and  septic  sinus  thrombosis 
(rapid  diurnal  changes  of  temperature). 

Prognosis. — Purulent  meningitis  due  to  ear  disease,  like  that  due  to  other 

^  See  a  good  case  by  Jas.  F.  McKennon,  Arch,  of  OtoL,  June,  1898. 
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causes,  terminates  fatally  in  the  great  majority  of  cases.  How  numerous  in 
well-established  diagnosis  the  exceptions  are  must  be  left  to  future  observa- 
tions in  brain  surgery  to  decide.  The  cases  of  d'tffum  purulent  meningitis 
thus  far  reported  as  cured  by  operation  do  not  stand  criticism  ;  whereas 
partial  meningitis,  epidural  and  subdural  abscess,  and  the  serous  meningitis, 
which  shows  a  majority  of  the  symptoms  of  diffuse  meningitis,  have  undoubt- 
edly been  cured  by  operation,  and  some  have  recovered  spontaneously. 

Sinus  Thrombosis  and  Pyemia. — Pathology,  Course,  and  Termina- 
tion.— ^The  destruction  of  raucous  membrane  and  bone-tissue  in  the  middle 
ear  and  mastoid  process  by  way  of  pachymeningitis,  epidural  abscess,  and 
phlebitis  frequently  induces  sinus  thrombosis.  If  the  thrombus  is  parietal 
and  uninfected  it  causes  no  appreciable  disturbance  of  the  patient's  health; 
if,  however,  it  becomes  contaminated  with  pyogenic  matter  through  pervious- 
ness  of  the  vessel-wall  by  erosion,  softening,  and  perforation,  the  thrombus 
becomes  septic,  decays,  and  causes  pyemia.  The  lateral  sinus  is  the  one  most 
exposed,  but  small  bone  veins  may  carry  the  infective  material  into  the 
sinuses  from  different  parts  of  the  temporal  bone.  The  thrombus  may  be 
partial  or  total  (occlusive),  uninfected  or  septic,  single  or  multiple,  limited 
to  one  sinus,  or  extending  over  almost  all  sinuses  and  veins  of  both  cerebral 
and  cerebellar  hemispheres.  The  lateral  sinus  is  more  frequently  thrombosed 
than  any  other,  parti(!ularly  its  sigmoid  segment ;  then  the  inferior  and  supe- 
rior petrosals,  the  cavernous  sinus,  the  bulb  and  the  whole  length  of  the 
internal  jugular. 

Non-infected  thrombi  may  disappear  by  absorption,  or  may  by  a  kind  of 
"  organization  "  obliterate  the  vessel  and  do  no  harm.  Infected  thrombi  may 
in  rare  cases,  by  destruction  of  the  sinus-wall,  be  evacuated  through  a  fistula 
of  the  destroyed  bone,  without  causing  disastrous  consequences.  Not  quite 
so  rarely  they  are  carried  by  the  blood-current  into  distant  organs,  especially 
the  lungs,  and  produce  larger  and  smaller  metastatic  abscesses  and  pyemia. 
Even  in  such  cases  recovery  by  and  even  without  surgical  interference  is 
possible.  In  the  majority  of  cases,  however,  if  the  affected  sinus  is  not 
operated  on,  septic  sinus  thrombosis  proves  fatal  by  metastatic  abscesses, 
pyemia,  cerebral  or  cerebellar  abscess,  and  purulent  meningitis. 

Sinus  thrombosis  is  more  frequent  in  men  than  in  women,  and  more  fre- 
quent on  the  right  than  on  the  left  side.  It  occurs  more  rarely  in  acute  than 
in  chronic  cases,  and  the  predisposition  to  it  is  greatest  in  the  second  and  third 
decades  of  life. 

Symptoms. — Arranged  according  to  their  frequency  and  importance  we 
note:  (1)  Headache. — It  corresponds  more  or  less  to  the  situation  of  the 
thrombus,  usually  2  or  3  cm.  behind  the  upper  edge  of  the  external  ear 
canal,  over  the  knee  of  the  lateral  sinus  where  infecstive  otitic  thrombosis 
most  often  begins.  It  may,  however,  radiate  over  the  parietal  region  of  the 
head  or  be  marked  in  the  occiput,  rarely  in  the  forehead  of  the  same  side. 
The  headache  may  be  most  intense,  depriving  the  patient  of  all  sleep  during 
twenty-four  hours. 

(2)  Acceleration  and  weakness  of  the  pulse,  more  or  less  constant. 

(3)  Rapid  changes  of  tem.pera.tv.re,  running  from  near  the  normal  up  to 
104^-106°  F.  in  several  hours,  and  fidling  again  to  the  original  level  the 
same  day — the  characteristic  steep-peaked  temperature  chart  of  pyemia.  See 
the  accompanying  chart  (Fig.  507),  taken  from  a  recent  publication  of  Fred, 
Whiting  of  New  York:  "Three  Successfully  Operated  Cases  of  Pyemic, 
Sinus  Thrombosis."  * 

»  Arch,  of  OtoL,  xxvii.  i>.  26,  1898. 
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(4)  Iii(/or,s. — Quotidian  or  tertian  chills  lasting  half  an  hour  or  longer, 
followed  hy  profuse  perspiration. 

(5)  Swelling  and  tenderness  over  and,  behind  the  posterior  edge  of  the  ma^s- 
toid  (sigmoid  sinus  thrombosis) ;  further  back,  half-way  between  the  ear  and 
the  occipital  protuberance  (transverse  sinus) ;  in  the  depth  and  around  the 


Fig.  507.— Typical  chart  of  pyemic  sinus-tlirombosis  in  one  of  tliree  suocessfully  operated  cases 

(WliitiiiK). 

orbit  with  protrusion  of  the  eyeball  (cavernous  sinus) ;  below  the  tip  of  the 
mastoid  and  down  the  anterior  border  of  the  sterno-cleido-mastoid  muscle 
(bulb  and  internal  jugular  vein,  whi(!h  in  its  upper  portion  and  sometimes  in 
its  whole  extent  is  felt  as  a  hard  and  tender  cord. 

(6)  The  tongue  is  dry  and  coated,  and  the  appetite  lost,  in  marked  cases  to 
the  refusal  of  all  food. 

(7)  Diarrhea  in  most  cases,  constipation  in  some. 

(8)  Comprehension  slow ;  stupor  and  optic  neuritis  only  in  complication 
with  encephalic  abscess  and  meningitis. 

The  diag-nosis  in  uncomplicated  infective  sinus  thrombosis  is  easy  ;  \n 
complicated  cases  (abscess  and  meningitis)  the  marked  and  characteristic 
symptoms  (steep-peaked  temperature  curve  and  rigors)  of  pyemia  over- 
shadow those  of  abscess  and  meningitis,  so  that  in  complicated  cases  it  is 
easier  to  recognize  the  presence  or  absence  of  thrombosis  than  that  of  abscess 
and  meningitis. 

The  prognosis  is  bad  if  the  disease  is  allowed  to  take  its  natural  course  ; 
only  a  few  well-established  cases  of  spontaneous  recovery  are  on  record.  The 
prognosis  is  much  better  since  the  advance  of  otology  and  surgery  has  led  to 
the  early  recofrnition  and  the  operative  cure  of  this  disease.  The  mortality 
even  now  is  still  considerable,  and  the  records  of  well  described  cases  at  pres- 
ent at  our  dis])osal  do  not  suffice  reliably  to  express  the  percentage  of  mor- 
tality. The  prognosis  in  any  given  case,  short  of  deep  coma,  is  not  absolutely 
hopeless,  since  even  patients  with  the  severest  cephalic  symptoms  and  severe 
metastatic  pneumonia  have  recovered. 

Prof  O  Kiirner  in  liis  exhaustive  monograph  :  "  Tin-  Otitic  Affections  of  the  Brain, 
the  Meningeis,  and  tlie  Venous  Sinuses,"  describes  two  additional  varieties  of  pyemia: 
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Osteitic  Pyemia  with  Sinus  Phlebitis  (Osteo-phlebitis  of  the  Temporal  Bone). — 

This  dist'iise  is  nire.  it  is  caused  by  tlic  ciiLraiicc  of  pus  I'rom  tlie  primary  locus  in  the 
ear  or  the  temporal  bone  into  the  general  circulation  tiirougli  small  veins.  The  symp- 
toms are  like  those  of  pyemia  from  sinus  thrombosis.  Its  existence  as  distinct  i'rom  the 
latter  is  doubted,  but  any  one  who  has  ever  seen,  like  the  writer,  a  fatal  case  of  j)yernia 
from  osteo-myelitis  of  the  thigh,  will  ask  with  Kiirner:  Why  should  such  a  disease  not 
originate  in  an  acute  inflammation  of  the  mastoid?  Rigors  are  not  so  frequent  as  in 
.sinus  thrombosis;  metastases  are  rare  in  the  lungs,  but  occur  in  the  joints,  muscles,  and 
the  subcutaneous  connective-tissue,  and  the  streptococcus  has  been  found  in  them  as  the 
pathogenic  germ.  The  prognosis  is  better  than  that  of  sinus  phlehitis ;  and  the  treat- 
ment should  be  conducted  according  to  general  surgical  principles;  some  cases  in 
which  the  internal  jugular  was  ligated  have  ended  fatally  (Lane,  Deansley,  Langen- 
bucli). 

Septic  Affections  from  Suppuration  of  the  Ear  and  Temporal  Bone. — This 

variety  is  distinguished  by  a  very  rapid  course  (sometimes  in  a  few  days),  severe  cerebral 
symptoms,  especially  delirium,  high  continuous  fever,  septic  endocarditis  and  nephritis, 
hemorrhages  in  the  endocardium,  the  muscles,  the  retina,  etc.  Korner  describes  two 
cases  of  his  own  practice  in  which  he  dwells  on  the  rapidly  increasing  edema  in  the 
region  of  the  diseased  bone  and  the  infected  cervical  glands,  while  the  sinuses  and 
emissary  veins  were  entirely  intact.  In  a  case  under  Frjinkel's  care,  which  ran  its 
fatal  course  under  the  picture  of  a  dermato-myositis,  the  tissue-juice  and  the  muscles 
were  filled  with  streptococci  in  pure  culture.  Korner  says  that  this  supports  the  suppo- 
sition that  these  septic  processes  spread  chiefly  through  the  lymph-channels,  not  like 
the  pyemic  through  the  blood-vessels.  The  present  writer  cannot  suppress  his  impres- 
sion that  the  above  observations  might  have  been  cases  of  primary  otitis  purulenta 
complicated  with  erysipelas. 

Brain-abscess  (Cerebral  and  Cerebellar). — This  severe  aiFection  is 
induced  in  the  great  majority  of  the  cases,  not  by  disease  of  the  mucous 
membrane,  but  "  by  disease  of  the  bone  which  almost  always  extends  to  the 
dura  mater.    In  9  per  cent,  it  has  been  caused  by  acute,  in  91  per  cent,  by 


Fig.  508.— Right  antero-inferior  aspect  of  brain,  showing  cerebcUar  abscess  and  spheno-tcmporal  hornia 

cerebri. 

chronic  otitis.  The  dura  is  almost  always  vniitcd  to  the  surface  of  the  brain 
at  a  point  Avhore  the  cerebral  abscess  is  nearest  to  the  diseased  bone.  The 
])rain-substance  which  separates  the  abscess  cavity  from  the  place  of  union 
between  dura  and  bone  is,  as  a  rule,  only  a  few  millimeters  broad,  and  has 
almost  alway.s — in  84  out  of  90  cases — been  found  diseased"  (Korner). 

The  abscesses  are  found  in  the  neighboi-hood  of  the  diseased  bone,  about 
(56  i)er  cent,  in  the  tcmporo-sphenoidal  lobe,  over  the  tegmen  tympani  et  mas- 
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toidei,  upon  which  the  fusiform  gyrus  is  situated  ;  30  per  cent,  in  tiie  cerebel- 
hun,  near  the  sigmoid  groove,  where  the  anterior  surface  of  the  cerebelhir 
hemisphere  is  situated  (Fig.  50(S) ;  the  remaining  4  per  cent,  are  found  in  the 
crura  cerebelli  ad  pontein,  the  pons,  or  very  rarely  in  the  occipital  or  frontal 
lobes.  In  children, ,  statistics  show  that  82  per  cent,  are  in  the  cerebrum, 
18  per  cent,  in  the  cerebellum;  in  advanced  years  we  find  63  per  cent,  in  the 
cerebrum,  37  per  cent,  in  the  cerebclhim,  all  of  which  is  explained  by  the 
development  of  the  pneumatic  spaces  in  the  mastoid  with  advancing  years. 
In  15  per  cent,  more  than  one  abscess  has  been  found  in  the  brain. 
The  size  of  the  abscess  varies  from  the  smallest  dimensions  to  the  occu- 
])ancy  of  almost  the  entire  temj)or(j-sphenoidal  lobe.  Among  the  largest  is 
the  one  described  and  depicted  by  the  writer  in  1895.'  It  was  8  cm.  long 
and  6  cm.  high.  They  contain  usually  the  same  kind  of  pus  as  the  otorrhea 
shows,  thick  and  creamy  or  thin,  frequently  greenish  and  offensive.  The 
majority  being  chronic  are  capsulated.  The  capsule  has  been  found  from  1 
to  5  mm.  in  thickness.  Those  non-capsulated  are  commonly  surrounded  by 
a  zone  of  softened  brain-substance,  which  easily  ruptures  when  the  brain  is 
removed.  Not  only  abscesses  that  are  free  from,  but  also  most  of  those 
invested  with,  a  ca})sule  continue  to  grow  nevertheless. 

Abscesses  may  in  their  growth  communicate  with  the  mastoid  or  the  mid- 
dle ear  and  give  off  continuously  some  of  their  contents;  they  may  also 

erode  and  j)erforate  the  cranial 
capsule  and  discharge  pus  through 
a  fistula,  as  in  the  case  of  Schede, 
one  of  the  earliest  to  be  success- 
fully o]ierated  on.  Spontaneous 
evacuation  through  the  ear  has 
been  noticed  by  RandalF  (Fig. 
509)  and  many  others,  yet  it  did 
not  cure  the  abscess.  A  notable 
fact  is  that  a  constant  otorrhea 
from  central  abscess  often  sud- 
denly stops  during  the  course  of 
an  operation  without  any  signif- 
icance as  to  the  result.  The  only 
case  of  spontaneous  recovery  of  a 
cerebral  abscess  on  record  is  by 
Sutphen,  of  Newark,  N.  J.,  who 
found  at  the  autopsy  of  a  patient 
dead  from  arrosion  of  the  carotid 
an  old  abscess  which  had  emp- 
tied itself  previously  by  a  carious 
perforation  of  the  temporal  bone. 
The  almost  unexceptional  termi- 
nation of  an  encephalic  abscess,  if 
not  operated  on,  is  death,  caused 
either  by  cerebral  pressure  and 
edema,  by  perforation  into  the  ventricles  or  the  subarachnoid  space,  or 
through  complicating  sinus  thrombosis  and  meningitis.  _ 

Symptoms,  Course,  and  Termination. — In  many  cases  we  may  distin- 
guish four  stages  :  the  initial,  with  fever,  headache,  vomiting,  etc. ;  the  latent, 
with  milder  discomfort ;  the  manifest,  with  the  full  development  of  a  severe 
>  Arch,  of  OtoL,  xxiv.  p.  121.  '  ^Va"«-  ^tol  Soc,  1892. 


Fig.  509.— Caries  of  the  tympanic  roof,  with  ulceration 
through  the  dura,  communicating  with  a  large  abscess 
in  the  overlying  temporal  lobe,  emptying  through  the 
tympanum  just  before  death. 
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brain  disease ;  and  the  tei-minal,  with  exhaustion  and  coma,  or  sudden  ap- 
pearance of  the  fatal  phenomena  from  perforation  into  tlie  ventricular  or 
arachnoid  cavities. 

According  to  v.  Bergmann  '  three  groups  of  symptoms  may  be  distin- 
guished— viz. : 

1.  General  Syinjdoms. — AVeakness,  loss  of  appetite,  foul  tongue,  pale  or 
yellow  color  as  in  all  grave  diseases  ;  fever  moderate  or  absent. 

2.  Cerebral  and  presswe  symptoms,  generally  more  pronounced  in  cerebel- 
lar than  in  cerebral  abscess. 

Headache  is  the  earliest,  most  conspicuous,  and  most  constant  symptom. 
It  is  usually  in  the  neighborhood  of  the  abscess,  but  not  infrequently  in  other 
regions,  particularly  the  occiput  and  forehead  and  all  over  the  head. 

Tenderness  on  percussion  is  frequently  but  by  no  means  generally  present. 
Macewen's  symptom,  that  one  ear  applied  to  the  vertex  of  the  patient  hears 
the  percussion-sound  stronger  from  the  diseased  than  from  the  healthy  side, 
is,  as  far  as  my  experience  goes,  unreliable.  Nausea  and  vomiting  are  almost 
always  present,  but  not  characteristic.  Dizziness  and  disturbance  of  equilib- 
rium are  frequent. 

Disturbance  of  the  functions  of  the  brain  is  a  frequent  and  marked  symp- 
tom. Slow  comprehension,  apathy,  incoherence  of  ideas,  weakness  of  memory  ; 
at  night  frequently  gi'eat  mental  excitement,  crying,  restlessness,  delirium, 
alternating  Avith  drowsiness,  optic  neuritis,  earlier  and  more  pronounced  on 
the  diseased  side  ;  convulsions ;  elevation  of  temperature,  moderate,  usually 
with  evening  exacerbations  ;  pulse  slow ;  respiration  regular. 

3.  Localizing  Symptoms. — Deafness  in  the  non-supp)urating  ear  has  been 
observed  several  times,  and  is  explained  by  the  fact  that  the  auditory  center 
of  the  right  ear  is  situated  in  the  temporal  lobe  of  the  left  side,  and  vice  versd. 
Word-deafness — mental  or  sensory  deafness — i.  e.  the  patient  hears  the  word 
but  does  not  understand  it.  Amnesic  aphasia,  agraphia,  anarythmia  are  rare, 
and  motor  aphasia  has  not  yet  been  noticed  in  uncomplicated  brain-abscess. 
Word-blindness,  dyslexia  (Berlin),  letter-blindness,  and  "  loord-'  without  "  let- 
ter-^ blindness^  conditions  in  which  Avith  normal  vision  the  patients  cannot 
understand  written  or  printed  language,  are  referred  to  the  visual  memory 
center  situated  in  the  angular  and  supramarginal  gyri  on  the  left  side  of 
the  brain. 

Crossed  paresis,  crossed  clonic  and  tonic  spasms,  and  convulsions,  crossed 
facial  paresis  and  crossed  hemianesthesia,  all  due  to  a  lesion  of  the  internal 
capsule,  are  occasionally  met  with. 

Homonymous  hemianopsia,  has  been  recorded  seven  times.  It  would  proba- 
bly have  been  found  oftener  had  it  regularly  been  sought  after.  In  a  case  of 
abscess  of  tlie  temporo-sphenoidal  lobe  operated  on  by  the  author,  December 
11,  1893,  it  was  one  of  the  determining  symptoms.'*  The  abscess  was  found 
at  the  first  exploratory  puncture  and  the  patient  is  now  perfectly  well,  but 
the  homonymous  hemianopsia  is  pei'manent.  This  symptom  is  produced 
by  a  destruction  of  the  optic  tract,  somewhere  along  the  optic  radiation  be- 
tween the  region  around  the  calcarine  fissure  and  the  optic  chiasm.  In  cere- 
bral abscess  it  refers  chiefly  to  the  o))tic  radiation  in  its  subcortical  passage 
through  the  temporo-sphenoidal  lobe. 

Cerebellar  ataxia  and  vertigo  are  due  to  lesions  of  the  worm. 

'  Die  chirurgische  Behandlung  der  Hirnkrankheiten,  2d  edition,  p.  40,  1889. 
See  a  case  reported  by  J.  ilinschelwood.  Lancet,  Feb.  12,  1898,  and  one  of  Optical  Apha- 
sia, a  symptom  of  spheno-temporal  abscess  cured  by  operation,  described  by  P.  Manassee,  Arch, 
of  OtoL,  April,  1898.  ^  Arch,  of  OtoL,  vol.  xxiii.  p.  155,  1894. 
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Opisthotonos,  partial  or  total  paralysis  of  the  motor  communis  oculi  and 
the  ahdiiccns  nerves,  conjugated  deviation  of  the  eyes  in  some  cases  toward 
the  affected,  in  others  toward  the  unaffected,  side,  and  nystagmus,  are  rare  and 
indefinite  symj)toras. 

DiflFerential  Diagfnosis  of  Purulent  Mastoiditis  and  its  DiflFer- 
ent  Intracranial  Complications. — In  children  it  is  often  difficult  to 
ascertain  whether  the  mastoid  is  diseased  alone  or  together  with  the  intra- 
cranial structures.  Meningeal  irritation  caused  by  congestion  and  edema  is 
not  rare,  but  difficult  to  distinguish  from  infective  intracranial  inflammation. 
The  course  will  show  ;  and  if  on  account  of  the  persistence  of  alarming 
symptoms  an  operation  is  decided  on,  the  conditions  exposed  by  the  chisel 
will  lead  to  the  diagnosis. 

In  children  and  adults  the  most  imiwrtant  helps  in  the  diagnosis  are  the 
kind  and  seat  of  the  original  (ear)  affection.  Here  also  an  exploratory  opera- 
tion will  frequently  be  the  decisive  step.  The  diseases  in  the  middle  cranial 
fossa  are  induced  by  disease  of  the  tcgmen  tympani  and  tegmen  tubce.  (The 
author  has  seen  purulent  meningitis  of  the  anterior  and  middle  lobes  imi- 
tating a  brain-abscess  fron)  attic  suppuration  with  extension  to  the  pharynx 
by  way  of  the  semicanal  of  the  tensor  tympani  muscle.)  Disease  of  the  cere- 
bellum is  produced  chiefly  by  mastoid  suppuration,  rarely  by  disease  of  the 
petrous  bone,  in  which  case  the  infection  is  carried  through  the  labyrinth 
and  inner  auditory  meatus  into  tiie  cerebellum.  The  latter  variety  can  be 
recognized  by  the  total  deafness  it  produces  in  the  affected  ear. 

The  diagnosis  is  dlffioult  if  f.uherGulosis,  nephritis,  diabetes,  etc.  are  com- 
plicated roith  chronic  otorrhea.  The  author,  in  a  case  of  supposed  brain- 
abscess,  decided  to  open  the  skull,  but  desisted  when  he  found  that  the  inner 
table  of  the  mastoid  was  healthy.  The  patient  died  of  tuberculous  menin- 
gitis (autopsy). 

If  cerebral  disease  exists  together  with  suppuration  in  both  ears,  it  may  be 
difficult  to  ascertain  in  which  hemisphere  the  brain  lesion  is.  Local  pain, 
tenderness  on  percussion,  and  other  local  symptoms  such  as  edema  and  redness 
over  mastoid,  etc.,  may  help  in  making  the  diagnosis. 

A  cerebral  tumor  may  coexist  with  purulent  otitis  media.  The  diagnosis 
will  usually  be  possible.  The  tumor  has  a  slow  development,  no  fever,  no 
rigors,  almost  always  optic  neuritis,  and  constant  headache. 

The  diagnosis  between  abscess  and  meningitis  is  made  by  the  high  tem- 
perature and  acceleration  of  the  pulse,  without  remissions,  and  the  irritability, 
general  excitement,  restlessness,  and  hyperesthesia  of  the  organs  of  sense  in 
meningitis,  contrasted  with  the  slow  cerebration,  apathy,  and  drowsiness  in 
abscess.  Slow  pulse  with  meningitic  temperature,  etc.,  may  indicate  coexist- 
ent abscess  (Randall). 

Infective  sinus  thrombosis  is  characterized  by  mental  depression,  rigors, 
constipation,  anorexia,  apathy,  and  the  steep-peaked  pulse  chart. 

Two,  three,  or  all  the  intracranial  complications  may  be  present  in  the 
same  patient.  The  writer  has  had  under  observation  a  patient  in  whom  the 
autopsy  showed  mastoid  empyema,  perforation  of  the  lower^  mastoid  wall 
and  extension  of  the  pus  dowii  the  neck,  epidural  abscess  in  middle  and  pos- 
terior cranial  fossse,  septic  thrombosis  of  all  the  sinuses  of  both  int(M-nal  jugular 
and  most  of  the  cerebral  veins,  an  abscess  in  the  temporo-sphenoidal  lobe, 
another  in  the  cerebellum,  and  to  render  the  morbid  collection  complete, 
diffuse  purulent  meningitis.' 

'  Described  in  Arch,  of  Otohxjy,  vol.  xxi.  p.  289. 
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The  sound-perceiving  apparatus  consists  of  all  those  portions  of  the 
acoustic  nerve-apparatus  central  to  the  peripheral  nerve-cells  in  the  laby- 
rinth, but  is  usually  considered  to  include  all  of  the  labyrinthine  structures. 
About  10  per  cent,  of  all  aural  cases  show  evidences  of  pathological  changes 
in  some  part  of  this  apparatus,  or  of  functional  disturbances  of  the  same ; 
some  authors  (Biirkner,  Randall)  make  this  percentage  rather  less.  Middle 
age  is  the  period  of  life  relatively  most  free  from  such  alterations. 

Morphology. — Complete  absence  of  the  labyrinth  (Michel,  Schwartze) 
or  of  the  auditory  nerve  (Michel)  may  exist  congenitally,  or  there  may  be  an 


Fig.  510. — Section  of  normal  Corti's  organ :  M,  basilar  membrane ;  Mt,  tectorial  membrane ;  N,  fibers 
of  cochleal  nerve ;  0,  osseous  spiral  lamina ;  P,  pillars  of  Corti ;  D,  Deiters's  cells ;  if,  hair  cells. 


arrest  of  development  in  these  parts  producing  corresponding  deformities. 
Arrested  labyrinthine  development  rarely  occurs ;  but  when  it  does,  the 
cochlea  is  the  part  most  fi'equently  alFected  (H.  Mygind).  Malformation  of 
the  osseous  labyrinth  has  heretofore  been  found  most  frequently,  but  it  is 
probably  true  that  with  further  observations  the  membranous  labyrinth 
(Figs.  510,  511)  will  be  found  to  be  the  part  most  commonly  malformed  ; 
in  fact,  it  is  possible  for  the  arrest  in  development  to  be  confined  to  it 
(A.  Scheibe).  The  malformations,  when  congenital,  are  usually  the  same  on 
both  sides  (Michel  and  Claudius),  and  may  or  may  not  be  associated  with 
similar  changes  in  the  sound-conducting  ji])paratus.  Should  these  defects  be 
slight  in  character,  the  hearing  ability  may  be  very  little,  if  at  all,  impaired, 
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as  in  a  case  of  Voltoliiii's  ;  but  when  the  defects  are  more  extensive,  they 
are  genor»i,lly  combined  with  great  or  total  deafness  (A.  Politzer). 


Fig.  511.— Section  through  the  organ  of  Corti  of  ft  deaf-mute,  showing  arrest  of  development  (Scheibe). 

Pathology. — Of  the  circulatory  disturbances  occurring  in  the  laby- 
rinth, oliyem/ia  or  anemia,  if  of  limited  duration,  ])ro<luces  veiy  little,  if  any, 
alteration  in  the  anatomy  of  the  part.  It  is  po.ssible  that  prolonged  oligemia 
or  anemia  may  give  rise  to  degenerative  changes  (A.  Politzer).  Hyperemia 
of  moderate  intensity  and  duration  is  not  likely  to  induce  anatomical  altera- 
tions, but,  if  long  continued,  may  lead  to  increased  pigmentary  deposits  (a, 
moderate  quantity  of  which,  however,  may  bo  considered  as  not  abnormal), 
to  deposit  of  calcareous  .salts,  to  hypertrophy  of  the  membranous  labyrinth, 
to  dilatation  of  the  vascular  structures,  to  .serous  saturation.  If  of  great 
intensity,  hyperemia  may  cause  rupture  of  the  va,scular  walls  with  consec- 
utive hemorrhage.  Hemorrhages  and 
ecchym,oses  {F\g.  512)  may  occur  in  any 
part  of  the  labyrinth,  and  there  may 
have  been  no  pre-existing  hyperemia. 
Hemorrhagic  extrava.sation  may  either 
be  completely  absorbed,  become  organ- 
ized, undergo  fibrous  or  calcareous  degen- 
eration, may  cause  atrophy  and  degenera- 
tion of  the  epithelium,  connective  tissue, 
and  nerve  elements,  with  an  abundant 
formation  of  granular  cells,  hyaline  cor- 
puscles, and  pigmentary  deposits,  or  may 
induce  inflammatory  changes  terminating 
in  suppuration.  Emboli  may  lodge  in 
the  labyrinth,  as  in  Friedreich's  case  of 
embolus  of  the  arteria  auditiva  interna, 
or  infectious  thrombi  may  form. 

In  regard  to  the  inflammatory  changes 
taking  place  in  the  labyrinth,  the  writer 
is  inclined  to  believe  that  a  classification 
according  to  the  ideas  expressed  by 
Gruber  is  most  reasonable  and  .scientific, 
and  would  do  much  to  dissipate  the  confusion  now  existing  in  most  text- 
books on  the  subject  of  diseases  of  the  internal  ear.  The.  inflammatiom 
affecting  the  labyrinth  are,  therefore,  divided  into:  (1)  hyperplastic  {labyrinthitis 
hyperplastica)  and  (2)  exudative  {labyrinthitis  exudativa).  In  the  former  we 
niay  have  hypertrophy  of  the  auditory  nerve  stem,  due  to  infiltration  and 
proliferation  of  the  neurilemma  (Politzer) ;  deposits  of  calcareous  salts  or  of 
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amyloid  bodies  in  and  about  the  nerve;  hyperostosis  of  the  petrous  bone 
narrowing  the  hibyrinthine  cavities  ;  tiiickening  of  tlie  periosteum  ;  increased 
quantity  of  the  perilymph  and  endolymi)h  (Steinbriigge) ;  infiltration  with 
small  cells  and  hyperplasia  of  the  connective  tissue  between  the  membranous 
and  osseous  labyrinth  (Moos);  a  similar  condition  affecting  the  membranous 
labyrinth  (Moos) ;  development  of  osseous  tissue  from  chronic  inflammation 
of  the  lal)yrinthine  periosteum ;  excessive  epithelial  growth  on  the  inner  side 
of  the  membranous  labyrinth  in  chronic  inflammation  (Politzer) ;  chronic 
endarteritis ;  depositions  of  concretions  of  phosphate  of  lime  and  of  corpora 
amylacea  within  the  labyrinth.  In  the  exudative  form  of  inflammation  we 
have  intense  hyperemia  which  may  produce  a  serous  saturation  of  the  struct- 
ures of  the  labyrinth ;  an  infiltration  with  small  lymphoid  cells  (Moos)  or 
round  cells  (Scliwabach) ;  a  hemorrhagic  exudation,  as  from  a  pachymen- 
ingitis hiemorrhagica  (Moos) ;  a  purulent  inflammation,  due  either  to  the 
direct  propagation  of  pus  from  neighboring  structures,  or  by  way  of  the 
blood-vessels  or  by  the  lymph-spaces  (Politzer),  or  by  dehiscences  in  the 
bony  wall  between  the  superior  semicircular  canal  and  the  cerebral  cavity 
(J.  Dunn),  or  to  infection  by  the  immigration  of  micro-organisms  (Stein- 
briigge). 

These  inflammatory  processes  produce  various  alterations  of  the  ana- 
tomical elements  of  the  labyrinth :  the  effect  of  the  invasion  by  micro- 
organisms is  manifested  by  a  mycotic  fatty  degeneration  of  the  endothelium 
of  the  blood-vessels,  causing  coagulation  and  thrombosis  and  colloid  de- 
generation of  the  labyrinthine  tissues  (Moos) ;  injury  of  the  acoustic  nerve 
apparatus  by  hemorrhages  or  mycotic  degeneration — the  axis  cylinders  re- 
sisting longest  (Moos) ;  stasis  and  thrombosis  of  the  periosteal  blood-vessels 
(Steinbriigge) ;  rapid  destruction  of  the  connective-tissue  elements ;  destruc- 
tion of  the  osseous  tissue  through  entrance  of  the  micro-organisms  into  the 
periosteum,  the  bone-corpuscles,  and  the  blood-vessels  of  the  Haversian 
•canals.  In  addition,  the  poisonous  products  of  metabolism,  the  toxalbumins, 
probably  play  an  important  part  (Moos).  The  micro-organisms  (strepto- 
coccus, staphylococcus  and  Friinkel's  diplococcus  of  pneumonia  (Schwabach) 
gain  entrance  to  the  labyrinth  through  the  aqueducts,  the  periosteal  blood- 
vessels and,  probably,  also  along  the  sheath  of  the  auditory  nerve,  as  does  the 
pus.  In  the  beginning,  the  perilymphatic  cavity  is  almost  exclusively  the 
seat  of  the  disease,  which  later  extends  to  the  endolymphatic  cavity  (Haber- 
raann).  The  micro-organisms  seem  to  collect  and  to  develop  their  greatest 
working  power  in  the  most  dependent  parts  of  the  labyrinth  (Habermann). 
The  inferior  portions  of  the  cochlea  are,  therefore,  most  affected  (Politzer); 
Steinbriigge,  however,  thinks  the  proneness  to  location  in  this  region  is  rather 
due  to  the  propagation  of  the  affection  from  the  cranial  cavity. 

As  a  result  of  the  inflammation  of  the  labyrinth,  the  nerve  fibers,  cells, 
and  ganglia  (see  Figs.  514,  519)  are  destroyed  or  atrophied  from  pressure, 
their  place  being  taken  by  newly  formed  connective  tissue,  or  left  vacant, 
thus  forming  a  system  of  lacunie  corresponding  in  arrangement  to  the  normal 
nerve  distribution  of  the  part  (Moos,  Scheibe,  Steinbriigge);  the  membranous 
labyrinth  may  be  totally  destroyed,  likewise  the  structures  of  the  labyrin- 
thine windows,  with  displacement  of  the  stapes  (Habermann) ;  (ioagulation 
necrosis  of  the  labyrinthine  ligaments  may  be  ])roduced,  with  consequent 
collapse  of  the  membranous  semicircular  canals  (Moos) ;  the  osseous  capsule 
may  be  more  or  less  destroyed.  If  the  (luantity  or  virulence  of  the  infection 
be  great,  there  may  be  absence  of  all  tendency  to  reactive  inflammation  and 
the  production  of  new  formations  (Moos). 
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Should  reactive  inflammation  be.  established,  it  results  in  the  jiroduction 
of  uew^y  formed  granulation-  (Habermann)  (Fig.  513),  connective  (Moos, 


Scheibe),  fibrous  (Gradenigo),  or  osseous  (Toynbee)  tissue ;  these  new  forma- 
tions at  times  going  so  far  as  to  produce  complete  obliteration  (Fig.  514) 


Fig.  514.— Section  through  the  cochlea  of  a  deaf-mute  (Politzer) :  a,  intact  capsule ;  6,  cavity  of 
cochlea  entirely  filled  with  newly  formed  osseous  tissue ;  c,  auditory  nerve,  whose  fibers  continue  only  a 
short  distance  into  the  newly  formed  osseous  ma.ss ;  d,  vestibule,  narrowed  by  the  hyperplastic  process  to  a 
small  angular  space  lined  with  roundish  epithelial  cells. 


of  the  labyrinthine  cavities  (Politzer),  of  the  foramina  cribrosa,  of  the  aque- 
ducts (Scheibe),  and  of  the  oval  and  round  windows  (Toynbee).  Ossification 
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proceeds  from  the  remnants  of  periosteum  (Fig.  515)  iind  from  the  newly 
formed  connective  and  fibrous  tissues. 

Acoustic  Nerve. — Among  the  patliological  alterations  of  the  acoustic 
nerve  apparatus  we  will  first  take  up  changes  in  the  stem  of  the  auditory 
nerve.  Hyperemia  and  ecchymosis  may  exist  (Politzer) ;  deposition  of 
corpora  amylacoa  or  concretions  of  phosphate  of  lime :  fatty  degeneration 


Fig.  515.— Sections  of  the  semicircular  canals  of  a  boy  dead  of  hydrocephalus  internus  (Steinbriigge). 
The  canals  are  filled  with  connective  and  osseous  tissue.  The  ossification  is  more  advanced  on  the  right 
at  (a),  beginning  from  detached  periosteum. 


(Politzer) ;  gray  degeneration  (Wernicke) ;  atrophy ;  leukemic  small-celled, 
infiltration  (Alt) ;  purulent  infilti*ation  (Heller)  ;  embedding  of  the  nerve  in 
meningeal  exudation  (Schwartze).  Tumors,  principally  sarcoma,  fibroma, 
and  so-called  neuroma,  may  invade  the  internal  auditory  canal  (Fig.  516), 
exerting  pressure  with  consecutive  atrophy  or  even  solution  of  continuity 
(Politzer).    The  auditory  nerve  is  more  frequently  the  seat  of  morbid  growths 


Pig.  516.— Spindle-celled  sarcoma  of  the  auditory  nerve  (Politzer) :  0,  tympanic  cavity  with  malleus 
and  incus ;  V,  vestibule ;  C,  cochlea  ;  T,  tumor  of  the  acoustic  nerve ;  N,  its  extension  into  the  auditory 
meatus. 

than  any  other  cerebral  nerve  (Virchow).  The  changes  most  likely  to  occur 
in  the  region  of  the  acoustic  nerve  origin  in  the  medulla  are  due  to  thicken- 
ing and  purulent  inflammation  of  the  ependyma  of  the  fourth  ventricle  and 
softening  of  the  floor  (Knapp)  ;  effusion  into  the  fourth  ventricle,  either 
serous  (Stuart),  aqueous  (Jackson),  sero-purulent  (Armstrong  and  Clarke),  or 
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purulent  (Ames);  tumors  in  or  about  the  fourth  ventricle.  Disease  of  the 
first  and  second  convolutions  of  the  left  temporal  lobe  also  interfere  with 
audition  (Wernicke),  the  cortical  center  for  hearing  probably  being  located  in 
this  region.  Of  course,  any  pathological  condition  along  the  course  of  the 
cerebral  acoustic  nerve-fibers  also  induces  disturbances  of  function.  Increased 
intracranial  pressure  may  cause  secondarily  increased  labyrinthine  pressure 
with  depression  of  Reissner's  membrane  (Steinbriigge)  and  bulging  outward 
of  the  membrane  of  the  round  window  (Moos).  Many  cases,  however,  of 
increased  intracranial  pressure,  as  in  chronic  hydrocephalus,  show  no  such 
change  in  labyrinthine  pressure  nor  any  impairment  of  the  function  of  hear- 
ing (J^)meroy). 

l^tiology. — Anemia  or  oligemia  of  the  labyrinth  has  been  noted  in  con- 
nection with  general  anemia  (Miot  and  Herck),  with  continued  fevers  (Roosa), 
with  gestation  and  parturition  (Pomeroy),  with  aneurishi  of  the  basilar  and 
atheroma  of  the  internal  auditory  artery  (Miot  and  Herck),  with  changes  in 
the  middle  ear  exerting  pressure  upon  the  labyrinthine  structures  through  the 
round  and  oval  windows  (Pomeroy). 

Hyperemia  of  the  labyrinth  occurs  in  all  conditions  producing  congestion 
of  the  head  (Ilartmann) ;  in  conditions  exerting  pressure  on  the  venous  chan- 
nels of  the  brain  and  consequent  obstruction  to  the  retin'n  flow  of  blood  from 
the  ear  (Politzer),  on  the  vessels  of  the  internal  auditory  canal  (Politzer),  or 
exerting  pressure  on  the  large  veins  of  the  neck  (Schwartze) ;  in  disturbances 
of  the  circulation  originating  in  the  heart,  lungs  (Schwartze),  or  kidneys;  in 
prolonged  exposure  to  sharp  sounds  (Roosa)  ;  in  the  gouty  or  rheumatic  diath- 
esis. Any  hyperemia  of  the  labyrinth  occurring  in  connection  with  inflam- 
mation of'  the  external  or  middle  ear  must  certainly  be  considered,  since  Eich- 
ler's  recent  anatomical  confirmation  of  Schwartze's  clinical  observations,  as 
the  result  of  a  reflex  action  through  the  sympathetic  upon  the  vaso-motor 
nervous  system  of  the  labyrinth,  rather  tiian  a  direct  influence  through  anasto- 
moses. Eichler  found  that  the  vascular  supply  of  the  labyrinth  was  entirely 
distinct  from  that  of  the  surrounding  tissues,  and  that  the  connection  between 
the  vessels  of  the  tympaniun  and  those  of  the  labyrinth,  which  Politzer  main- 
tains, does  not  exist.  Schwartze  had  long  ago  held  that  even  in  the  very 
highest  degrees  of  inflammation  of  the  tympanum  it  is  only  exceptionally 
that  a  simultaneous  hyperemia  is  met  with  in  the  labyrinth.  It  is  a  matter 
of  observation  that  in  chronic  middle-ear  suppuration  with  granulomata  and 
polypi  the  functional  tests  show  no  impairment  of  function  of  any  importance 
in  the  sound-perceiving  apparatus. 

Hemorrhages  and  ecchymoses  are  prone  to  happen  in  all  conditions  pro- 
ducing hyperemia  of  the  labyrinthine  structures  ;  in  the  infectious  diseases 
causing  changes  in  the  vascular  walls  ;  in  jjachymeningitis  hfemorrhagica 
(Moos) ;  in  leukemia  (Steinbriigge) ;  in  typhoid  fever  (Barclay) ;  in  nephritis, 
gout,  and  rheumatism  ;  in  fracture  or  concussion  of  the  skull ;  in  diabetes  ; 
sometimes  in  embolism  of  the  arteria  auditiva  interna  (Gruber). 

Atrophy  and  degeneration  of  the  acoustic  nerve  apparatus  may  be  caused 
by  syphilis;  by  any  labyrinthine  inflammation  of  sufficient  gravity  to  inter- 
fere with  nutrition  ;  by  changes  in  chronic  otitis  media  exerting  long-con- 
tinued pressure  on  the  labyrinth  and  thus  producing  anemia,  Avhich,  if 
continued  for  a  sufficient  time,  will  result  in  nutritive  changes  of  the  nature 
of  atrophy  (Pomeroy) — and  these  secondary  nerve  affections  may  remain 
although  the  tympanic  disease  disappears  (Gruber) ;  by  acute  hydrocoplialus 
intornus,  leading  to  softening  and  shrivelling  of  the  nuclei  of  the  auditory 
nerve  (Politzer) ;  by  foetal  ependymitis  (Meyer)  doing  the  same ;  in  chronic 
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hydrocephalus,  tumors  of  the  brain  and  the  nerve  from  pressure  (Politzer) ; 
gray  degeneration  and  atrophy  in  tabes  dorsal  is  (Pierrot,  Wernicke,  Haber- 
mann)  ;  in  old  age  by  calcareous  deposits  (Biittcher)  and  corpora  aniylacea 
(Politzer);  by  hemorrhage  ;  by  nephritis  and  influenza  (Gradenigo) ;  by  con- 
traction of  the  basilar  artery  (Politzer)  ;  by  apoplectic  and  inflammatory  proc- 
esses involving  the  floor  of  tiie  fourth  ventricle  (Politzer) ;  by  i)rofessional 
concussion  of  sound  (Roosa) ;  by  purulent  inflammation  of  the  ependyma 
(Politzer) ;  by  purulent  inflammation  of  the  stem  of  the  auditory  nerve  from 
a  similar  condition  of  the  meninges  (Politzer) ;  by  emboli  and  embolic  soften- 
ing along  the  acoustic  nerve  tracts  (Politzer).  Among  the  nerves  of  sense, 
the  auditory  is  the  most  "  impressionable" — that  is,  its  function  is  more  fre- 
quently impaired  by  general  diseases  and  by  chemical  changes  in  the  blood 
in  infectious  diseases  (Politzer).  Affections  of  the  auditory  nerve  attack,  in 
the  majority  of  cases,  both  organs  of  hearing.  It  is  probable  that  degenerative 
processes  involving  one  auditory  nerve  Avill  in  time  pass  over  to  the  other. 
The  view  that  atrophy  of  the  auditory  nerve  can  take  place  purely  from  inac- 
tion, as  in  ankylosis  of  the  stapes,  has  not  yet  been  corroborated  by  experience 
(Politzer) ;  in  fact,  the  results  of  post-mortem  examinations  point  the  other 
way.  The  changes  which  occur  in  presbycusis  and  otitis  media  sclerosa  seem 
to  be  due  to  a  coincident  trophic  disturbance  similar  to  that  in  the  middle 
ear  rather  than  to  any  atrophy  from  disuse  (Alderton).  Central  atrophy 
depends  almost  without  exception  upon  cerebral  disease,  whilst  the  periph- 
eral is  most  often  a  consequence  of  disorders  of  the  auditory  organ  itself 
(Gruber).  The  occurrence  of  the  disturbances  of  hearing  in  these  processes 
depends  less  upon  the  extent  than  upon  the  seat  of  the  pathological  accu- 
mulation (Politzer). 

Hyperplastic  inflammation  (labyrinthitis  hyperplastica)  may  occur  in 
syphilis,  which  is  causative  in  most  of  the  forms  of  this  affection  ;  in  the 
first  stages  of  exudative  inflammation  of  the  labyrinth  due  to  infectious  dis- 
eases, and  the  inflammatory  process  may  advance  no  further  (Moos) ;  in  gout 
and  rheumatism ;  in  rachitis ;  in  typhoid  fever  and  leukemia  and  iu  old  age. 


Fig.  nl7.— Section  of  the  basal  coil  of  the  cochlea,  from  a  deaf  man  who  died  of  leukocythemia:  o, 
osseous  growth  on  the  median  wall  of  the  scala  tympani ;  h,  leukocytheraic  plaques  in  thescala  tympani ; 
c,  aminii  spiralis  :  d,  connective  tissue  and  osseous  growth  in  the  scala  vestibuli :  r,  atrophic  RanKlion- 
cells  in  Rosenthal's  canal  (Politzer). 


Exudative  inflammation  (labyrinthitis  exudativa)  may  be  caused  by 
ob.struction  in  the  internal  auditory  meatus  to  the  outflow  of  blood  from  the 
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labyrinth  (Politzcr) ;  by  typhoid  fever  (Barclay) ;  leukemia  (see  Fig.  517) 
(Politzor)  ;  epidemic  cerebro-spinal,  hemorrhagic,  pachy-  and  simple  meningitis 
(Heller,  Moos,  Politzer)  ;  syphilis,  tuberculosis,  measles,  diphtheria,  scarlatina, 
scarlatinal  di{)htheria,  mumps,  variola  ;  by  an  extension  from  an  otitis  media 
purulenta  of  long  standing  (Bezold).  This  form  of  inflammation  occurs  more 
frequently  in  children  than  in  adults,  because  of  the  more  frequent  occurrence 
in  children  of  tlie  acute  exanthemata,  etc.  Further,  the  anastomotic  connections 
between  the  middle  ear  and  the  labyrinth  on  the  one  hand,  and  between  the 
labyrinth  and  the  cranial  cavity  on  the  other,  are  more  numerous  in  children 
than  in  adults ;  and  further,  because  in  the  child's  ear  through  the  aqueducts 
there  is  a  freer  communication  between  the  labyrinthine  fluid  and  the  cerebro- 
spinal cavity  than  in  the  adult  (Politzcr). 

Symptomatology. — Functional  Reactions  in  General. — Before  tak- 
ing up  the  departures  from  the  normal  reactions  to  functional  tests  in  diseases 
of  the  sound-perceiving  apparatus  it  is  necessary  to  devote  some  attention  to 
the  normal  decline  in  hearing  evidenced  in  advancing  age.  Zwaardemaker 
has  tabulated  the  average  responses  for  the  upper-tone  limit  at  the  dilFerent 
periods  of  life  about  as  follows  : 

(Jalton's  whistle  (see  Fig.  472)  is  heard  under  10  years  at  the  mark  ....  1.22 

"  is  heard  from  20  to  30     "       "       "  .  .   ,  .1.39 

"  "  "       "     40  to  50     "      "      "  ....  2.23 

«  "  "  over  60     "       "      "  ....  3.03 

A  presbycusis  (hearing  of  old  age)  may,  however,  be  considered  as  normal 


Fig.  518.— Section  of  RosenthaVs  canal  and  the  spiral  ganglion  (normal),  showing— o,  ganglion-cells  in 
Rosenthal's  canal ;  6,  nerve-fibers  of  the  cochlear  branch  entering  into  the  ganghon  (Po.itzer). 

which  is  not  lower  than  Galton  4.8  (Zwaardemaker).  The  lower-tone  limit 
is  elevated  to  about  the  same  extent  in  old  age  (N.  J.  Cuperus).  In  old  age 
the  B.-C.  (bone-conduction)  does  not  alone  experien(!e  a  reduction,  but  sinks 
proportionately  with  the  lessening  of  the  hearing  distance,  the  A.-C.  (air- 
conduction),  etc.  (Bezold). 


SYMPTOMA  TOLOOY. 
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In  diseases  of  the  sound-perceiving  apparatus,  the.  ujij^er-tone  limit,  ob- 
tained by  means  of  the  Galton  whistle,  is-  lowered — i.  e.  the  highest  notes 
elicited  by  the  whistle  being  denoted  by  one  or  fractions  of  one,  and  the  lower 
notes  by  multiples  of  one  and  their  fractions ;  as  the  obturator  is  withdrawn 
the  note  deepens  or  lowers  at  the  same  time  that  the  indicator  or  graduated 


Fig.  519.-  Section  through  Rosenthal's  canal  of  a  boy  dead  of  acute  encephalitis,  who  became  sud- 
denly deaf  five  years  previously,  showing  marked  atrophy  of  nerve-cells  and  fibers  ;  a,  Rosenthal's  canal 
(Politzer). 

scale  shows  higher  and  higher  numbers,  and,  therefore,  a  higher  number  on 
the  scale,  as  4.8,  indicates  a  much  lower  note  than  a  lower  number,  as  1.22. 
The  lower-tone  limit  hy  A.-C.  (air-conduction),  as  obtained  by  a  clamped 
tuning-fork  vibrating  from  26  to  64  double  vibrations  in  the  second,  is  im- 
paired very  little  or  not  at  all.  The  absolute  duration  of  B.-C.  (bone-con- 
duction), Schwabach's  test,  is  shortened,  or  abolished,  for  all  or  for  certain  tones. 
A.-C.^B.-C.  (air-conduction  is  better  than  bone-conduction),  6o^A  in  intensity 
and  in  duration  throughout  the  musical  scale,  Rinne's  test.  If  the  disease  is 
unilateral,  the  vibrating  tuning-fork  C,  placed  in  contact  with  the  vertex,  mid- 
way between  the  ears,  should  be  heard  in  the  unaffected  ear,  Weber's  test ;  or 
in  the  better-hearing  ear  if  the  disease  is  bilateral.  This  test  is  not  so  reliable 
as  those  previously  described.  In  labyrinthine  disease  the  patients  hear  the 
deeper  tones  of  speech  very  well,  while  the  higher  tones  are  no  longer  perceived 
(O.  Wolf).  It  is  well  in  testing  with  the  whisper  or  speech  to  remember  O. 
Wolf's  division  of  the  voice-sounds  into — 

1.  The  deep,  like  R  and  V  ; 

2.  The  middle,  like  the  explosives  B,  K,  and  T; 

3.  The  high  and  strong,  like  S,  Sh,  and  G  ;  and  the  high  and  weak, 

like  F,  L,  N,  and  H  (which  are  excluded  as  dependent  on 
other  tones — tone-borrowing). 

Wolf  devotes  particular  attention  to  the  consonants.  Bezold  employs 
the  names  of  numbers  as  test-words,  as  these  are  familiar  to  both  children 
and  adults.    Equal  intensity  of  sound  can  be  obtained  by  using  the  reserve 
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air  left  ufter  a  forced  inspiration  followed  by  a  normal  expiration  (J.  E. 
Siieppard).  To  test  the  hearing-  for  speech  thoroughly,  it  is  (piite  sufficient 
in  most  (iases,  after  testing  a  few  words,  to  note  the  distaiu*  for  those  words 
perceived  with  the  greatest  difficulty  (Lucae). 

Disturbances  of  equilibrium  are  apt  to  be  observed  in  any  j^rocess  producing 
irritation  of  the  nerve-endings  in  the  vestibide,  the  semicircular  canals,  or  in  the 
stem  and  origin  of  the  auditory  nerve.  In  testing  for  disturbances  of  equilib- 
rium, it  is  Avell  first  to  determine  the  static  (the  body  at  rest)  equilibrium  and 
then  the  dynamic  (the  body  in  motion)  equilibrium.  The  author  tests  the 
former  by  means  of  the  apparatus  shown  in  Plate  12,  consisting  essentially  of 
a  movable  inclined  plane,  after  the  method  of  v.  Stein.  A  person  with  nor- 
mal powers  of  equilibrium  should  be  able  to  maintain  his  erect  position  until 
the  board  reaches  an  inclination  of  35°  to  40°  to  the  horizontal  when  facing 
toward  the  apex  of  the  angle — anterior  inclination.  Posterior  inclination,  with 
the  back  turned  toward  the  apex,  varies  from  20°  to  30° ;  lateral  inclination, 
with  the  side  toward  the  apex,  from  37°  to  38°.  ih  patients  with  labyrinthine 
disease,  giving  rise  to  vertigo,  etc.,  the  angle  measures  20°  or  less  by  anterior 
inclination,  etc.,  and  this  is  much  decreased  when  the  eyes  are  closed.  The 
static  equilibrium  is  also  tested  with  the  eyes  open  and  shut,  with  the  legs 
close  together,  while  standing  on  the  toes,  and  while  standing  on  one  leg.  A 
healthy  person  can  stand  in  these  positions  for  some  time,  with  slight  balanc- 
ing, while  the  eyes  are  closed  ;  but  a  person  with  imperfect  powers  of  equi- 
librium immediately  begins  to  show  disturbances  of  these  powers.  The 
dynamic  equilibrium  is  tested  by  walking  forward  and  backward  on  a  level, 
by  turning  on  the  vertical  axis  of  the  body  to  the  right  or  left  with  legs 
together,  and,  finally,  by  turning  about  on  one  leg  alone.  The  last  move- 
ment is  the  most  difficult,  but  a  healthy  person  can  go  tlirough  these  various 
motions  with  little  if  any  trouble ;  whereas  aural  patients  with  disturbance 
of  the  powers  of  equilibrium  find  it  more  or  less  difficult  or  impossible,  and 
their  movements  are  attended  by  great  weariness. 

Given  these  reactions,  the  inference  is  well-founded  that  we  have  to  do 
with  an  affection  of  the  sound-perceiving  apparatus.  Still  other  tests  have 
been  devised  by  Bing,  Brenner,  Gradenigo,  Gelle,  and  others ;  but  the  above 
have  been  more  universally  tried,  are  sufficient  for  the  purposes  of  diagnosis, 
and  are  more  reliable. 

The  symptoms  of  affections  of  the  sound-perceiving  apparatus  are  more 
particularly  described  as  follows : 

Anemia. — There  is  usually  some  dulness  of  hearing,  which  is  manifested 
either  as  a  slowness  of  perception  only,  or  as  a  real  impairment  of  the  hear- 
ing power.  The  impairment  in  the  hearing  ability  follows  along  the  line  of 
the  test-responses  as  given  above,  especially,  however,  being  noticeable  in  the 
curtailment  of  the  duration  of  B.-C.  Annoying  tinnitus  of  a  low  pitch  is 
commonly  present.  The  patient  may  be  subject  to  occasional  attacks  of 
vertigo,  and  usually  is  the  victim  of  general  anemia. 

Hyperemia. — There  is  very  little  if  any  impairment  of  the  hearing 
power,  and  there  may  be  present  hyperesthesia  of  the  nerve  to  certain  sounds. 
Often  there  is  a  feeling  of  fulness  and  distention  in  the  ears  or  in  the  head, 
with  dulness  of  intellect  or  even  giddiness  or  vertigo  at  times.  With  this 
is  usually  associated  a  high-pitched  tinnitus.  The  functional  tests  show  a 
limited  involvement  of  the  sound-perceiving  apparatus.  Paresthesiie  are 
likely  to  be  complained  of. 

Hemorrhage  is  usually  immediately  followed  by  marked  vertigo,  aggra- 
vated on  closure  of  the  eyes,  with  possible  falling  or  unconsciousness  (the 


Plate  12. 


LAB  YRINTHITIS  EXUDA  TI VA . 


775 


latter  is  rather  rare)  unless  the  hemorrhage  is  confined  to  the  cochlea,  in 
which  case  vertigo  is  absent  (Gradenigo).  With  or  immediately  following 
this  occur  nausea  or  vomiting,  severe  tinnitus  (in  some  cases  preceding  the 
attack),  occasionally  profuse  perspii-ation,  and  impairment  of  the  hearing  up 
to  complete  deafness.  The  symptoms  thus  given  constitute  what  was 
formerly  generally  designated  as  Meniere's  disease,  and  is  the  only  condition 
to  which  that  name  should  be  given.  Amelioration  of  these  symptoms  takes 
place  in  a  short  time,  the  vertigo,  hardness  of  hearing,  and  tinnitus  continu- 
ing longest.  The  hardness  of  hearing  rarely  disappears  entirely,  and  the  tin- 
nitus is  likely  to  persist,  although  diminished  in  intensity.  There  is  always 
danger  of  a  repetition  of  the  hemorrhage.  The  functional  tests  give  varying 
responses  according  to  the  locality  and  the  extent  of  the  hemorrhage,  but 
always  confirm  a  diagnosis  of  involvement  of  the  sound-perceiving  apparatus. 

The  symptoms  of  embolism  and  thrombosis  are  presumably  similar  to 
those  of  hemorrhage,  and  serous  effusion  can  give  the  same  more  fleetingly 
(Gruber). 

Labyrinthitis  Hyperplastica. — The  most  marked  form  of  this  inflamma- 
tion is  seen  in  connection  with  syphilis,  usually  as  a  late  manifestation  in  the 
acquired,  or  around  puberty  in  the  hereditary,  and  gives  rise  to  deafness, 
appearing  gradually  or  suddenly,  subject  to  periods  of  quiescence  and 
exacerbation ;  also  to  loud  aural  tinnitus.  Vertiginous  attacks  and  disturb- 
ances of  equilibrium  are  usually  slight  unless  the  exudative  form  of  inflam- 
mation is  induced.  It  is  likely  to  be  accompanied  by  very  violent  headache 
(Charazac),  often  nocturnal  (Pomeroy)  when  due  to  syphilis.  Both  ears  are 
usually  afl'ected.  The  sudden  deafness  coming  on  with  serous  saturation  or 
lymphoid  infiltration  may  disappear  almost  completely ;  but  usually  the 
hyperplastic  formations  are  causative  of  a  certain  amount  of  permanent 
deafness.  The  functional  tests  leave  no  doubt  as  to  the  seat  of  the  trouble 
in  the  sound-perceiving  apparatus. 

Labyrinthitis  exudativa  in  its  most  acute  form  comes  on  very  suddenly 
with  perhaps  a  rigor;  with  fever,  nausea,  or  vomiting  very  commonly;  with 
profound  deafness,  marked  derangement  of  co-ordination  ;  at  times,  stupor  or 
delirium  (although  usually  the  mind  is  clear) ;  intense  tinnitus  and  vertigo, 
and,  in  some  cases,  pain.  This  very  acute  form  occurs  with  epidemic  cerebro- 
spinal meningitis  (Voltolini  described  this  form  of  inflammation  as  a  primary 
inflammation,  but  there  is  not  much  doubt  that  it  is  an  affection  secondary  to  a 
more  or  less  localized  meningitis),  with  the  acute  infectious  diseases  (measles, 
scarlet  fever,  diphtheria,  etc.)  or  epidemic  parotitis,  etc.  Most  of  the  symp- 
toms abate  or  disappear  in  a  few  days  to  a  few  weeks,  but  the  staggering  gait 
and  deafness  are  more  persistent — the  latter  rarely  improving  to  any  great 
extent.  Functionally,  the  upper-tone  limit  is  greatly  lowered ;  B.-C.  mark- 
edly reduced  throughout  or  destroyed  for  part  or  all  of  the  musical  scale ; 
-A-.-C.>B.-C. ;  the  power  of  equilibrium  much  impaired.  The  less  acute 
forms  of  exudative  inflammation  of  the  labyrinth  give  rise  to  vertigo  (unless 
confined  to  the  cochlea),  to  sudden  loss  of  hearing  power,  intense  tinnitus, 
lowering  of  the  upper-tone  limit,  with  B.-C.  reduced  or  absent,  A. -C.>B.-C., 
and  to  disturbances  of  equilibrium. 

In  affection  of  the  nerve-trunk  the  most  prominent  symptom  is  impair- 
ment of  hearing.  There  are  also  present  tinnitus,  vertigo,  staggering  gait, 
and  excessive  functional  exhaustibility  (Gradenigo).  Usually  unilateral,  it 
may  be  bilateral,  as  in  tabes  dorsalis.  Hardness  of  hearing  is  usually  most 
pronounced  for  the  tuning-forks  of  middle  register  (Gradenigo),  perception  for 
high  and  low  notes  being  fairly  well  preserved.    B.-C.  is  very  much  impaired. 
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Word-deafness  (sensory  aphnsia)  furnishes  the  most  reliable  sign  of 
involvement  of  the  cortical  area,  usually  of  the  left  first  temporal  convolu- 
tion. The  function  of  both  ears  is  usually  impaired  ;  timiitus  is  more  com- 
monly absent ;  B.-C.  is  reduced  in  duration  (see  page  779). 

Concussion  of  the  head  may  provoke  symptoms  indicating  an  involve- 
ment of  the  sound-perceiving  apparatus  even  up  to  complete  deafness,  and 
this  latter  may  be  induced  without  any  recognizable  changes  being  necessarily 
found  in  the  labyrinth  on  post-mortem  examination  (Gruber).  The  symp- 
toms usually  present  are  diminution  of  hearing,  tinnitus,  vertigo,  headache, 
unconsciousness,  pain  occasionally,  occasionally  acoustic  hyperesthesia  or 
alteration  in  pitch  of  certain  tones,  etc.,  one  or  all.  These  symptoms  have 
been  explained  as  due  to  shock  to  the  acoustic  nerve  (Buck),  basilar  inflam- 
mation resulting  from  a  blow  (Buck),  or  hemorrhage  at  the  point  of  origin 
of  the  acoustic  nerve  (Moos). 

Fractures  of  the  petrous  bone,  involving  the  labyrinth,  are  accompanied 
by  hemorrhage  from  the  meatus,  or  if  the  tymjxuiic  membrane  is  not  rupt- 
ured, the  blood  may  pass  through  the  tympanum  and  the  Eustachian  tube 
into  the  throat  (Buck) ;  serous-looking  discharge  in  considerable  quantity ; 
very  pronounced  subjective  noises  ;  disturbances  of  equilibrium  and  vertigi- 
nous symptoms;  facial  paralysis  in  55  per  cent,  of  the  cases  (Schmidt).  In 
both  concussion  and  fracture  the  functional  tests  of  involvement  of  the 
sound-perceiving  apparatus  are  present. 

Neurotic  disturbances  of  the  sound-perceiving  apparatus,  which  may  be 
unassociated  with  pathological  anatomical  alterations,  are  by  no  means  uncom- 
mon, and  are  described  below. 

Acoustic  neurasthenia  has  as  symptoms  impairment  of  hearing,  vary- 
ing from  mere  slowness  (acoustic  torpor  or  lassitude)  to  considerable  deafness, 
especially  marked  under  any  prolonged  strain  or  confusion  of  sound,  mental 
anxiety,  or  extreme  physical  fatigue  (Poli),  and  improving  rapidly  after  rest. 
Tinnitus  may  or  may  not  be  present,  and  is  increased  by  fatigue  ;  pai'esthesise 
are  common,  with  great  fluctuation  of  the  ability  to  hear ;  the  upper-tone 
limit  is  not  apt  to  be  impaired ;  but  the  duration  of  B.-C.  is  lowered 
throughout  the  musical  scale,  and  there  is  great  functional  exhaustibility  of 
the  acoustic  nerve.  Either  one  or  both  ears  may  be  involved,  though  usually 
both.  The  patients  are  generally  neurasthenic,  and  any  circumstance  which 
aggravates  this  condition  is  the  cause  of  marked  decrease  in  the  hearing 
(Gelle).    This  condition  is  frequently  associated  with  that  folloM'ing. 

Acoustic  hysteria  is  usually  associated  with  great  deafness,  which 
appears  suddenly  and  is  not  subject  to  the  fluctuations  noticeable  in  neuras- 
thenia ;  it  is  the  same  throughout  the  continuance  of  the  attack.  Vertigo  is 
never  present  (Rohrer),  and  tinnitus  is  not  frequent ;  one  or  both  ears  may  be 
affected  or  the  attack  may  pass  from  one  ear  to  the  other;  paresthesise  or 
anesthesia  of  the  external  auditory  canal  and  the  tympanic  membrane  may  be 
present  (Wiirdemann) ;  functional  tests  are  apt  to  be  contradictory,  the  most 
constant  being  lowering  of  the  upper-tone  limit. 

Hyperacusis  is  an  overexcitable  condition  of  the  acoustic  nerve,  some- 
times even  painful,  occurring  generally  periodically  in  connection  Avith  great 
nervous  or  mental  excitement,  with  neuralgire,  or  after  partaking  of  stimu- 
lants (Politzer).  It  also  occurs  in  the  incipiency  of  inflammatory  affections 
of  the  ear. 

Paracusis  consists  in  the  false  perception  of  the  pitch  of  a  sound.  Para- 
cims  loci  is  the  inability  to  tell  the  direction  from  which  tho  sound  comes, 
and  depends  upon  the  difference  in  the  acuteness  of  perception  of  the  two 
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ears.  As  our  judgment  of  the  direction  of  sound  depends  upon  binaural 
hearing,  in  unilateral  deafness  the  apparent  source  of  the  sound  will  be  pro- 
jected in  the  direction  of  the  noriual-liearing  ear  (Politzer). 

Diplacusis  is  a  form  of  paracusis  in  which  a  single  tone  is  heard  double ; 
either  each  ear  perceives  the  tone  differently  and  it  seems  doubled  (D.  binau- 
ricnlaris — Knapp),  or  a  double  perception  of  a  single  tone  is  got  by  one  ear 
(D.  monauricularis) :  the  two  tones  differ  from  each  other  in  time  (D. 
echoica)  or  in  interval  (D.  harmonica  or  disharmonica — H.  D;iae). 

"  Nervous  tinnitus"  (  Politzer)  may  exist  as  a  pure  neurosis  without  diffi- 
culty of  hearing.  It  is  observed  as  an  irritable  condition  of  the  nerve  in 
convalescence  from  severe  febrile  affections ;  in  connection  with  sexual  ex- 
cesses, intemperance,  overfatigue  of  the  auditory  nerve,  and  extreme  mental 
disturbance.    It  may  continue  indefinitely,  the  hearing  remaining  unimpaired. 

Hallucinations  of  hearing  may  occur  rarely  in  ear-diseases  without  a 
changed  condition  in  the  brain  (Politzer). 

Color-hearing  is  a  term  employed  to  define  that  phenomenon  by  which 
certain  tones  always  excite  in  some  people  the  sensation  of  color. 

Deaf-mutism. — One  of  the  most  important  results  of  labyrinthitis  is  the 
production  of  deaf-mutism.  In  the  United  States  there  were  about  38.2  deaf- 
mutes  to  every  100,000  inhabitants  (v.  Troltsch),  but  this  proportion  is 
apparently  diminishing.  They  belong,  to  a  great  extent,  by  birth  to  those 
classes  of  society  which  are  least  favorably  situated  economically  as  Avell  as 
socially  (H.  Mygind).  In  the  majority,  the  deaf-mutism  develops  before  the 
end  of  the  third  year  (Robertson),  but  may  develop  as  late  as  the  eighth  year 
(Lemcke).  The  pathological  seat  of  the  causative  process  is,  almost  without 
exception,  in  the  labyrinth  (H.  Mygind).  In  connection  with  the  labyrinth, 
the  middle  ear  is  surprisingly  often  found  to  be  affected,  only  exceptionally 
as  regards  lack  of  formation,  but  almost  regularly  by  violent  inflammation, 
generally  of  a  purulent  nature  (H.  Mygind).  Deaf-mutism  occurs  more  fre- 
quently in  the  male  sex  (v.  Troltsch).  More  than  half  the  cases  are  due 
to  acquired  deafness  (H.  Mygind),  and  ejiidemic  diseases  are  probably  most 
often  the  cause  of  the  deafness  (H.  Mygind).  Bezold  is  probably  nearly 
right  in  his  statement  that  about  43  per  cent,  are  totally  deaf,  and  it  is  the 
general  opinion  that  among  these  the  acquired  are  greater  in  number  than 
the  congenital  (Hartmann).  There  is  noticeably  a  very  frequent  occuri'ence 
of  partial  defects  in  the  musical  scale,  in  which  sometimes  the  upper  and 
sometimes  the  lower  limits  of  tone  are  absent ;  sometimes  single  or  multiple 
ga])s  or  islands  are  found  Avhich  show  no  perception  at  all  (Bezold).  Only 
about  8.4  per  cent,  have  hearing  power  sufficient  for  intercourse  with  other 
people  (Lemcke).  Disturbances  of  equilibrium  (static  or  dynamic)  are  present 
in  50  per  cent.  (A.  Bruck),  and  those  showing  normal  equilibrium  are  also 
much  more  apt  to  have  normal  speech  (L.  W.  Stern).  Heredity  exerts  a 
great  influence,  especially  in  those  families  in  which  there  are  many  cases  of 
hardness  of  hearing,  but  direct  transmission  is  absent,  as  Mygind  found  that 
not  a  single  child  of  deaf-mute  parents  was  itself  deaf  and  dumb.  Consan- 
guineous marriages  are  only  causative  wlien  joined  to  hereditary  and  other 
influences  (as  constitutional  disease) — (L.  Blau).  Deaf-mutism  is  especially 
apt  to  occur  in  those  families  in  which  many  children  have  been  born  in  rapid 
succession  (H.  Mygind).  Gillespie  has  drawn  attention  to  the  frequency  of 
goiter  in  deaf-mutism;  and  Lemcke,  of  affections  of  the  naso-pharyngeal  tract, 
especially  adenoid  vegetations.  The  bodily  growth  keeps  pace  with  that  of 
normal  persons,  but  there  is  defective  brain  development  (Lemcke)  ;  as  a 
rule,  however,  they  are  endowed  with  organic,  mental,  and  normal  sensitive- 
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ness  but  little  interior  to  the  normal  (Ottolenghi).  They  do  not  exliiljit  a 
higher  mortality  than  normal  individuals  living  under  the  same  circumstances 
(H.  Mygind),  but  they  are  especially  prone  to  lung-diseases.  Nearly  half  of 
all  deaf-mutes  over  20  years  of  age  are  obliged  to  fall  back  on  the  help  of 
others  for  their  maintenance  (H.  Mygind).  Marriages  contracted  by  deaf- 
mutes  exhibit  a  very  small  degree  of  fertility  (ii.  Mygind). 

Diagnosis. — The  diagnosis  has  been  almost  sufficiently  indicated  in  the 
symi)tomat()logy,  but  there  are  a  few  points  that  it  seems  well  to  emphasize. 
In  any  case  of  hardness  of  hearing  the  first  thing  to  be  determined  is 


whetl 


ler  the  lesion  is  located  in  the  sound-conducting  or  in  the  sound-per 
ig  apparatus.    The  antagonistic  reactions  to  the  functional  tests  may  b( 


ceiving  appy 
tabulated  as  follows 


may  be 


Diseases  of  the  Sound-conducting  Apparatus. 

Upper- tone  limit  very  little,  if  any, 
lowered. 

Lower-tone  limit  by  A.-C.  elevated. 

Absolute  duration  of  perception  of 
B.-C.  increased  throughout  the  musical 
scale. 

B.-C.  >  A.-C  both  in  intensity  and  dura- 
tion in  the  lowest  part  of  the  musical 
scale,  and  ascending  with  the  gravity  of 
the  disease  (Rinnd). 

Weber's  test  heard  in  the  diseased  or 
the  harder  hearing  ear. 

Deeper  tones  of  speech  not  heard ;  higher 
tones  well  heard. 


Diseases  of  the  Sound-perceiving  Apparatus. 
Upper-tone  limit  noticeably  lowered. 

Lower-tone  limit  by  A.-C.  not  elevated. 

Absolute  duration  of  perception  of  B.-C. 
diminished  or  abolished  throughout  all  or 
in  parts  of  the  musical  scale. 

A.-C  >  B.-C.  both  in  intensity  and  dura- 
tion throughout  the  musical  .scale  (+Rinn6). 


Weber's  test  heard 
better-hearing  ear. 

Deeper  tones  of  speech 
higher  tones  not  heard. 


in  the  normal-  or 
well   heard  ; 


In  order  to  bring  these  differing  reactions  more  graphically  before  the 
eye,  the  author  has  arranged  them  below  in  the  schema  originally  devised  by 
himself,  first  giving  the  normal  reaction  in  the  healthy  ear  for  comparison — 
the  numerals  representing  the  duration  of  perception  in  seconds,  the  Rinne 
showing  whether  the  respective  forks  are  heard  louder  by  A.-C,  or  B.-C.  at 
the  initial  point. 

In  marked  disease  of  the  sound-conducting  apparatus  the  reaction  will  be 
approximately  as  below : 


A.-C. 

A.-C. 

A.-C. 

A.-C. 

A.-C. 

A.-C. 

Sehwabach|-^-"g- 
Tuning-fork. 

B.-C. 

B.-C. 

B.-C. 

B.-C. 

B.-C. 

Equal 

22 
12 

25 
13 

15 

33 
13 

32 
13 

22 
14 

0 
14 

8 

14 

8 
11 

13 
17 

15 
16 

13 
14 

c- 

C 

C 

C" 

C" 

c- 

C 

C 

C" 

QUI 

C" 

Gallon  If-jj 

Weber  = 

Galtoni  2 

Weber  in  the  af- 
fected ear. 

Average  normal  ear. 


Average  case  of  otitis  media  purulenta  re- 
currens. 


'  It  will  be  noticed  that  the  upper-tone  limit  is  slightly  impaired  in  the  scheme ;  this  is  in 
keeping  with  the  author's  findings  as  described  in  the  article  "  The  Upper-tone  Limit  in  the 
Normal  and  Disea.sed  Ear." 
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In  disease  of  the  sound-perceiving  apparatus  the  following  reactions  will 
serve  as  a  type  : 


A.-C. 

A.-C. 

A.-C. 

A.-C. 

21 

6 

A.-C. 

A.-C. 

12 
4 

17 

6 

18 
7 

15 
4 

10 

2 

cr- 

C 

C 

C" 

Galton  2.7 

Weber  in  the  bet- 
ter-hearing ear. 

Rinn6. 

Schwabach  | 

Tuning-fork. 


Average  case  of  otitis  interna. 

In  cases  in  which  there  is  an  affection  of  both  the  sound-conducting  and 
sound-perceiving  apparatus,  both  upper-  and  lower-tone  limits  are  contracted, 
the  duration  of  B.-C.  is  impaired,  B.-C.  is  better  tlian  A.-C.  ( — E,inn6)  for 
the  lower  forks,  while  A.-C.  is  better  than  B.-C.  (+Rinne)  for  the  higher 
forks,  and  both  the  higher  and  deeper  tones  of  speech  are  imperfectly  heard. 
The  degree  in  which  one  or  the  other  apparatus  is  responsible  for  the  hard- 
ness of  hearing  is  indicated  by  the  closeness  of  the  resemblance  of  the  results 
of  the  functional  tests  to  the  reactions  given  by  the  one  or  the  other  type  of 
disease. 

In  the  matter  of  locating  the  lesion  in  any  particular  portion  of  the  sound- 
perceiving  apparatus  much  has  yet  to  be  learned,  but  the  following  deductions 
seem  to  be  well  established  as  the  result  of  post-mortem  examinations  of  cases 
clinically  observed  before  death  :  word-deafness  points  to  involvement  of  the 
cortical  areas ;  lower-  and  upper-tone  limits  fairly  well  preserved  with  deaf- 
ness for  forks  of  middle  register  and  greatly  impaired  B.-C.  indicate  involve- 
ment of  the  nerve-stem  (Gradenigo) ;  disturbances  of  equilibrium  may  occur 
in  the  course  of  any  pathological  process  causing  irritation  of  the  terminal 
filaments  in  the  vestibule  or  ampullae,  of  the  nerve-fibers  in  the  auditory 
nerve-stem  (Kreidl),  or  of  the  central  origin  of  the  nerve  (Hillairet) ;  patho- 
logical processes  involving  the  cochlea  alone  do  not  induce  vertigo  (Gradenigo); 
the  cochlea  is  the  only  part  specialized  for  the  perception  of  sound,  as  the 
retina  is  for  light,  and  its  total  destruction  is  followed  by  total  deafness ;  it  is 
probable  that  the  lower  notes  are  perceived  at  the  cupola,  and  the  higher 
notes  at  the  base. 

In  attempting  to  make  a  diagnosis  these  deductions  should  be  borne  in 
mind  while  studying  the  results  of  the  functional  testing,  remembering  always, 
however,  that  it  is  often  impossible  to  determine  whether  the  disease  is  in  the 
labyrinth,  nerve-trunk,  or  central  course  (Politzer). 

In  fracture  of  the  petrous  bone,  the  escape  of  cerebro-spinal  fluid  is  not 
essential  (Gruber),  and  no  certain  conclusions  with  respect  to  the  anatomical 
situation,  gravity,  or  the  subsequent  behavior  of  the  fracture  can  be  drawn 
from  the  external  ajipearances  in  the  ear  and  from  the  functional  disturbances 
(Schmidt).  In  most  cases  both  the  internal  and  middle  ear  are  aflected 
together  (Schmidt).  Fracture  may  occur  without  loss  of  hearing  (J.  E.  Shep- 
pard)  if  the  labyrinth  is  not  involved  in  the  fracture  line. 

The  diplacuses  are,  in  the  author's  experience,  usually  due  to  affections  of 
the  middle  ear,  as  in  a  case  recently  ob.served  of  diplacusis  cchoica  coming  on 
during  the  acme  of  an  attack  of  otitis  media  subacuta. 

The  neuroses  are  recognized  by  their  symptoms  and  the  peculiar  constitu- 
tional condition  of  the  patient. 
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Bearing  in  mind  the  ubove  few  remarks  in  conneetion  with  those  on 
symptcnnatology,  the  diagnosis,  according  to  our  present  knowledge,  should 
not  offer  insuperable  obstacles  to  the  conscientious  observer. 

Prognosis. — The  prognosis  is  always  hopeful  in  those  cases  in  which 
there  iuis  been  no  destruction  of  the  anatomical  elements,  as  in  anemia,  neuras- 
thenia, etc. ;  always  unfavorable  in  those  cases  in  which  such  destruction  has 
taken  place.  The  condition  remaining  after  a  trial  of  treatment  of  moderate 
duration  is  apt  to  be  the  condition  that  will  remain  permanently,  except  in 
the  case  of  hemorrhage,  where  repeated  attacks  will  tend  to  further  impair- 
ment of  hearing. 

Amelioration  may  and  usually  does  take  place  in  the  other  symptoms, 
such  as  vertigo;  but  the  hearing  improves  only  so  far  as  the  anatomical  ele- 
ments develop  recuperative  power,  and  when  that  power  is  exhausted,  im- 
provement ceases. 

Treatment. — The  treatment  of  anemia  of  the  labyrinth  is  in  most  cases 
practically  that  of  the  treatment  of  general  anemia,  as  in  the  anemia  and 
oligemia  following  gestation  and  parturition.  In  the  local  anemia  due  to 
aneurysm  or  atheroma  very  little  can  be  done ;  when  due  to  pressure  brought 
on  by  changes  in  the  middle  ear,  operative  interference  to  relieve  that  pressure, 
if  possible,  should  be  undertaken. 

Hyperemia,  if  acute,  should  be  met  by  local  blood-letting,  purgation,  and 
rest  at  the  same  time  that  the  diet  is  limited  and  stimulants  interdicted.  The 
causative  agency  should  always  be  searched  for  and  corrected  as  far  as  possi- 
ble on  general  lines.  Regulation  of  the  diet  and  bowels,  curtailment  or  denial 
of  stimulants,  and  correct  ordering  of  the  care  of  the  body  and  method  of 
life  are  always  indicated  and  produce  the  best  results. 

Hemorrhages  into  the  labyrinth  should  be  treated,  until  the  acute  symp- 
toms subside  and  absorption  begins,  by  complete  bodily  rest,  local  blood- 
letting, purgation,  hot  foot-baths,  limitation  of  diet,  and  abstinence  from  the 
use  of  all  stimulants,  alcohol,  tobacco,  etc.  Later,  comparative  rest  and 
abstention  from  mental  or  physical  work,  with  the  regulation  of  the  diet  and 
bowels,  will  do  more  to  favor  absorption  than  the  administration  of  drugs. 
Should  this  method  of  treatment  be  found  impracticable,  or  conjointly  with 
it,  iodid  of  potassium  in  gradually  increasing  doses  has  given  the  best  results 
in  the  author's  hands.  Pilocarpin  has  been  strongly  advocated  by  some 
authors,  given  either  by  the  mouth  or  hypodermatically,  beginning  with  one- 
eighth  of  a  grain  two  or  three  times  daily  and  working  up  until  the  physio- 
logical effect  is  obtained,  when  the  patient  is  held  to  that  dosage  for  a  shorter 
or  longer  time. 

In  the  hyperplastic  form  of  labyrinthitis,  regulation  of  diet  and  digestion, 
of  the  bowels,  and  denial  of  stimulants,  counter-irritation  over  the  mastoid, 
and  attempts  to  provoke  derivation  and,  most  important,  the  attempted 
removal  of  the  cause.  Resolution  may  be  encouraged  by  the  administration 
of  iodid  of  potassium  or  of  pilocarpin,  if  these  are  not  contra-indicated  by 
the  condition  causing  the  lesion  or  by  the  state  of  health  of  the  patient. 

During  the  acute  stage  of  the  exudative  form  of  labyrinthitis  as  much 
should  be  done  as  possible  to  decrease  the  intensity  of  the  attack  and  to 
limit  the  extension  of  the  process.  This  in  most  cases  amounts  to  very  little. 
Rest  in  bed  is  imperative,  limitation  of  the  diet,  cardiac  sedatives,  diapho- 
retics, regulation  of  the  bowels,  and  derivatives  not  contra-indicated  by  the 
general  condition.  After  the  acute  symptoms  have  subsided,  resolution  is  to 
be  encouraged  by  the  continuance  of  rest,  light  but  nourishing  diet,  the  reg- 
ulation of  the  excretory  organs,  and  the  administration  of  those  remedies 
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known  to  have  an  effect  on  the  pathological  deposits  and  new  formations, 
such  as  the  iodid  of  potash,  mercury,  pilocarpin,  etc. 

The  regeneration  of  the  affected  nerve-elements  may  be  encouraged  by 
the  administration  of  the  various  nerve-stimulants  and  nerve-foods,  such  as 
strychnia,  phosphorus,  etc. 

The  principal  treatment  for  concussion  and  fracture  is  rest  and  the  meet- 
ing of  symptoms  as  they  arise. 

The  treatment  of  acoustic  neurasthenia  is,  of  course,  that  of  the  general 
neurasthenic  condition.  The  general  health  should  be  improved  by  all  the 
means  at  our  command.  The  author  has  found  that  the  feeling  of  well-being 
produced  by  the  administration  of  gelsemium  is  a  very  important  aid  in 
inducing  the  patient  to  attempt  and  to  adhere  to  those  regulations  necessary 
to  the  attainment  of  this  much  hoped-for  improvement;  it  should  be  admin- 
istered in  the  form  of  the  fluid  extract.  Strychnia  has  produced  only  a 
temporary  improvement  in  the  author's  hands.  The  general  health  must  be 
improved  if  any  permanent  betterment  is  to  be  attained,  and  gelsemium  has 
the  power  of  stimulating  the  ambition  of  the  neurasthenic  to  the  extent  of 
accomplishing  the  tasks  necessarily  set  for  this  purpose. 

Hysteria  requires  the  administration  of  those  remedies — pharmaceutical, 
psychical,  and  physical — usually  recommended  for  use  in  the  general  con- 
dition. 

The  various  other  neuroses,  reflex  and  otherwise,  are  to  be  treated  from 
the  standpoint  of  the  cause. 

It  will  be  noticed  that  the  subject  of  the  treatment  of  atfections  of  the 
sound-perceiving  apparatus  by  means  of  electi'icity,  phono-massage,  and 
various  other  more  or  less  imperfectly  tried  remedies  has  not  been  touched 
upon  by  the  Avriter.  The  reason  for  this  lies  in  the  fact  that  the  advantage 
to  be  derived  from  these  remedies  has  been  much  doubted  by  very  many 
competent  otologists  who  have  given  them  fair  trial,  and  that  certain  dis- 
advantages in  their  use  have  been  discovered  in  some  conditions.  Further 
attention  needs  to  be  devoted  to  them  as  remedial  agencies. 

The  treatment  of  deaf-mutism  consists  in  the  removal  of  any  curable 
pathological  conditions  found  to  exist  in  the  sound-conducting  apparatus  and 
the  improvement  of  what  hearing  power  still  remains  in  the  sound-perceiving 
apparatus.  Chronic  suppuration  of  the  middle  ear  is  especially  prevalent 
among  those  mute  from  acquired  deafness,  and  should  receive  competent 
attention  to  prevent  fatal  results.  Urbantschitsch  has  recommended  sys- 
tematic acoustic  instruction  by  the  pronunciation  of  vowels,  consonants, 
single  words,  and  sentences ;  the  instruction  to  be  given  for  a  short  time  two 
or  three  times  daily.  Politzer  is  of  the  opinion  that  this  may  be  the  means 
of  effecting  a  modulation  in  speech,  but  that  the  hearing  cannot  be  affected 
thereby,  because  it  has  generally  been  lost  through  processes  which  have  run 
their  course  and  '"ave  left  behind  irreparable  anatomical  changes. 
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OPERATIONS  ON  THE  AURICLE. 

Auricular  appendages  are  composed  either  of  fat  or  cartilage  covered 
with  skin  (Fig.  520).  Their  removal  for  cosmetic  effect  by  an  elliptical 
incision  is  usually  simple.  If  they  are  cartilaginous,  the  cartilage  often 
extends  inward  quite  deeply,  but  the  removal  of  the  whole  is  unnecessary  ; 
it  is  sufficient  to  cut  off  the  cartilage  just  below  the  level  of  the  surrounding 
surface  and  suture  the  skin. 

Coloboma  of  the  lobule  may  be  congenital  or  acquired,  the  latter 
usually  caused  by  heavy  ear-rings,  which  have  slowly  cut  their  way  out. 
The  operation  for  both  varieties  is  practically  the  same  (Fig.  521).  Cut 
a  strip  of  skin  from  a  to  the  lower  edge  of  the  lobule  and  turn  it  down  ;  from 
the  same  point,  a,  freshen  the  edges  as  far  as  6  by  removing  a  thin  strip ; 


Fin.  520.— Polyotia  of  auricular  ap-  Fig.  522.— Snellen's  clamp  for  bloodless  operatiou 

pendages,  consisting  of  the  nipple-like  on  the  lids  or  lobule, 

outgrowths   in    front  of  the  ear  (v. 
Aramon). 


suture  the  lobule  at  c  and  d  by  transfixing  sutures,  then  suture  a  to  h  by  fine 
sutures,  and  the  skin  at  any  gaping  spots  also  by  fine  sutures.    The  results 
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in  the  acquired  fissures  are  almost  perfect;  but  in  tlie  congenital  variety  are 
not  so  good,  as  the  edges  of  these  fissures  are  apt  to  be  somewhat  atrophied. 
Hemorrhage  during  the  operation  can  be  wholly  avoided  by  enclosing  the 
lobule  in  a  Snellen's  clamp  (Fig.  522). 

Fissures  of  the  auricle,  either  congenital  or  the  result  of  traumatism, 
may  be  corrected  in  the  same  manner  as  those  of  the  lobule. 

Macrotia,  or  abnormally  large  auricle,  has  been  improved  by  Schwartze 
in  the  following  way  :  An  elliptical  piece  of  the  cartilage  was  removed  from  the 
fossa  of  the  helix,  and  then  a  triangular  piece  from  the  helix  well  into  the 
concha ;  the  edges  were  then  united  by  deep  sutures. 

Projecting  Auricle. — To  tie  down  an  auricle  which  is  protruding  from 
the  head  make  two  concave  incisions  5  cm.  long  behind  the  ear,  one  on  the 
mastoid  1  cm.  backward,  and  one  on  the  auricle  1  cm.  forward,  with  the  con- 
cavities facing  each  other,  the  cuts  uniting  above  and  below  at  acute  angles. 
Dissect  off  this  skin,  loosen  the  remaining  skin  at  the  edges  for  0.5  cm., 
unite  the  edge  by  sutures,  press  firmly  into  position  by  iodoform  gauze,  and 
bandage  the  auricle  firmly  against  the  skull. ^ 

Grooving  or  excising  a  segment  of  the  cartilage  in  the  fossa  of  the  helix 
is  needful  in  some  cases,  as  in  the  previous  operation. 

Defects  of  the  auricle  can  rarely  be  benefited,  because  the  defect  is 
usually  too  great  to  be  improved  by  plastic  surgery.  In  exceptional  cases, 
however,  a  fairly  well-formed  auricle  is  simply  adherent  to  the  skull  and  can 
be  dissected  olF ;  a  flap  of  skin  can  then  be  inserted  behind  and  a  consider- 
able gain  in  appearance  thus  obtained. 

Congenital  fistula,  a  remnant  of  the  fetal  first  branchial  cleft,  only 
requires  surgical  interference  when  the  secretion  is  so  abundant  as  to  be  a 
serious  inconvenience,  when  there  is  retention  and  the  formation  of  a  large 
cyst,  or  when  the  fistula  becomes  infected  and  suppurates.  In  such  cases  the 
only  effectual  course  is  to  dissect  out  the  entire  epithelial  lining  of  the  tract, 
which  usually  extends  quite  deeply,  one-half  inch  or  more.  In  two  cases 
which  I  operated  upon  the  removal  of  the  deepest  portion  of  the  fistula 
exposed  the  capsular  ligament  of  the  temporo-maxillary  articulation. 

Wounds  of  the  auricle  usually  heal  wonderfully  well,  even  if  deep  in 
the  cartilage.  Wounds  at  the  orifice  of  the  meatus,  if  granulating,  are  liable 
to  cause  stenosis  or  atresia,  which  must  be  guarded  against  by  packing,  cau- 
terization, removal  of  granulations,  or  by  grafting  of  skin. 

Fibroma  of  the  lobule,  ear-ring  tumor  or  keloid,  requires  complete 
removal  by  taking  out  a  triangular  piece  of  the  lobule ;  any  portion  of  the 
new  growth  left  will  cause  a  recurrence  of  the  tumor.  Pass  a  narrow-bladed 
knife  through  the  lobule  in  healthy  tissue  above  the  middle  of  the  tumor  and 
incise  through  the  base  of  the  lobule  in  healthy  tissue ;  do  the  same  on  the 
opposite  side  and  bring  the  parts  together  by  deep  sutures.  The  operation  is 
practically  the  same  as  that  for  coloboma,  except  in  the  care  necessary  to  excise 
all  of  the  growth  ;  and  if  it  is  possible  to  get  a  narrow  flap  of  healthy  skin 
and  insert  it  on  the  edge  of  the  lobule,  as  described  above  for  colobonia,  the 
disfiguring  notch  in  the  contour  of  the  lobule  will  be  avoided. 

Atheromatous,  dermoid,  and  serous  cysts  require  the  removal  of 
the  entire  cyst- wall  by  dissection. 

Angioma. — The  treatment  must  vary  according  to  the  size  of  the 
growth  :  if  small  it  can  be  dissected  off  and  the  skin  sutured  over  the 
wound,  or  it  may  be  destroyed  by  the  thermocautery  or  hy  electropuncture. 
Large  growths  involving  the  whole  thickness  of  the  auricle  may  require  am- 
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putation  of  the  portion  of  aurkdc  involved.  Occasionally  the  whole  auricle 
is  invol\!e(l  in  a  mass  of  large  tortuous  blood-vessels  which  communicate 
freely  with  enlarged  and  irregular  arteries  arising  from  the  carotid.  In  these 
amputation  by  slow  dissection,  ligatiug  the  vessels  as  they  are  cut,  is  our  only 
resource ;  and  ligation  of  the  common  carotid  artery  must  precede  the  ampu- 
tation. After  removal  of  the  auricle  the  deeper  tortuous  veins  can  be  dis- 
sected out.  Then,  as  in  every  wound  involving  the  orifice  of  the  meatus,  an 
attempt  should  be  made  to  turn  a  flap  of  skin  into  the  meatus  to  prevent 
atresia  from  granulation-tissue. 

^Epithelial  Carcinoma. — Our  only  resource  is  early  extirpation  by  ex- 
cision ;  if  small,  excise  the  growth  with  the  whole  thickness  of  the  cartilage; 
if  large,  amputation  of  the  entire  auricle  is  necessary,  and,  if  the  tissues 
within  the  orifice  of  the  meatus  are  involved,  the  entire  cartilaginous  meatus 
should  be  removed  with  the  auricle.  Any  infiltrated  glands  should  be  dis- 
sected out.  If  the  orifice  of  the  meatus  is  involved,  a  plastic  operation 
should  supply  a  surface  of  skin,  at  least  on  one  side,  to  prevent  atresia. 

Some  cases  do  well,  and  I  have  followed  such  for  several  years  without 
there  being  any  recurrence  ;  in  other  cases  there  is  a  rapid  return,  either  in  the 
cicatrix  or  in  the  meatus,  which  is  usually  fatal  in  a  few  months  from  involve- 
ment of  the  deeper  ear  and  brain  or  of  the  parotid  region.  A  recurrent 
growth,  small  and  isolated,  justifies  a  second  operation;  but  a  rapid  recur- 
rence in  the  form  of  a  diffuse  infiltration,  usually  in  front  of  the  tragus,  is, 
in  ray  opinion,  beyond  surgical  relief. 

OPERATIONS  ON  THE  MEATUS. 

Congenital  atresia  is  usually  associated  witii  malformation  of  the 
auricle,  and  in  most  cases  also  with  malformation  of  the  middle  and  inner 
ears  from  imperfect  development.  This  internal  malformation  renders  sur- 
gical interference  inadvisable  except  in  the  rare,  simplest  forms  where  the 
closure  is  merely  by  a  thin  layer  of  skin  and  where  an  exploratory  puncture 
shows  there  is  no  fibrous  or  osseous  closure  further  in.  The  skin  can  then  be 
excised  by  a  circular  incision  as  near  the  periphery  as  possible,  or  quartered 
by  two  cross-cuts  and  the  triangular  flaps  excised  with  curved  scissors.  By 
either  method  great  difficulty  is  experienced  in  maintaining  the  opening, 
which  can  only  be  done  by  keeping  a  tube,  metallic  or  rubber,  in  the  j)assage 
until  the  skin  has  united  over  tlie  wound,  or  else  by  a  plastic  operation  insert- 
ing skin  from  the  concha  or  tragus.  Secondary  contraction  may  occur  unless 
combated  long  after  apparent  healing. 

Acquired  atresia  is  the  result  of  granulation-tissue  within  the  meatus, 
which,  uniting  across  the  passage,  has  fused  into  a  connected  mass,  under- 
gone fibrous  organization,  and  been  covered  with  epidermis.  A  success- 
ful operation  here  depends  very  much  on  the  same  conditions  s|3oken  of 
under  congenital  atresia,  except  that  there  is  no  question  of  malformation  of 
the  middle  and  inner  ears.  In  many  of  these  cases  the  occluding  membrane 
is  thin,  to  of  an  inch  in  thickness ;  but  occasionally  the  entire  meatus 
is  converted  into  a  dense  fibrous  tissue.  If  the  membrane  is  thin,  the  same 
operation  described  for  congenital  atresia  holds  good  ;  but  where  a  consider- 
able portion  of  the  meatus  is  occluded  by  fibrous  tissue,  I  do  not  believe  any 
operation  will  succeed  in  making  a  permanent  0]>ening. 

Carcinoma  of  the  meatus  is  usually  of  the  epithelial  variety  and  an 
extension  of  the  same  disease  from  the  auricle.  If  it  involves  only  the  car- 
tilaginous meatus  it  can  be  removed  together  with  the  auricle  (see  Carcinoma 
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of  the  auricle) ;  if  it  involves  the  osseous  meatus,  however,  an  operation  is, 
in  my  opinion,  unjustifiable,  as  it  cannot  be  successful  and  is  liable  to  set  up 
increased  activity  in  the  morbid  growth.  Varieties  of  carcinoma  of  the 
meatus  other  than  epithelial  are  extensions  of  the  disease  from  neighboring 
parts,  usually  from  the  parotid  gland. 

Granulations,  inflammatory  growths  of  granulation-tissue,  are  usually 
an  expression  of  some  other  trouble — deep-seated  inflammation  and  often 
caries ;  but  their  removal  is  demanded  to  give  exit  to  pus  or  to  get  at  the 
deeper  disease.  If  pedunculated  they  can  be  cut  ofiF  with  a  No.  30  or  33 
copper  wire  in  a  Wilde's  snare,  or  removed  by  evulsion  with  forceps  or 
curetted  away.  Cocain  in  10  per  cent,  solution  is  useful  both  for  local 
anesthesia  and  to  diminish  the  bleeding.  After  the  removal  the  underlying 
disease  requires  its  appropriate  treatment ;  and  until  this  is  cured  the  possi- 
bility of  recurrence  is  not  excluded. 

Exostoses. — Their  removal  is  demanded  only  when  they  close  the 
meatus,  thus  producing  serious  impairment  of  hearing,  or  when  there  is  sup- 
puration of  the  deeper  structures  and  the  growth  prevents  the  evacuation  of 
pus. 

If  distinctly  pedunculated,  it  may  be  possible  to  separate  them  by  placing 
a  small  osteotome  against  the  pedicle  and  fracturing  this  by  a  sharp  blow  from 
a  mallet,  then  removing  the  growth  with  forceps.  If  not  pedunculated,  the 
growth  can  be  best  reached  by  deflecting  the  auricle  and  cartilaginous  meatus 
forward.  This  is  done  by  beginning  at  the  extreme  upper  anterior  edge  of 
the  auricle  and  carrying  an  incision  ^  cm.  from  the  auricle  behind,  around, 
and  down  to  the  lower  wall  of  the  meatus  through  the  skin ;  then  dissecting 
oflF  the  auricle  without  the  periosteum  until  the  meatus  is  reached,  when  the 
periosteum  is  incised  close  to  the  meatus  above  and  behind  and  separated  to- 
gether with  the  cartilaginous  meatus  from  the  bone  until  the  exostosis  is 
reached.  This  can  then  be  thoroughly  exposed  by  draAving  the  separated 
auricle  and  meatus  forward  with  a  long  flat  hook.  The  growth  can  now  be 
removed  by  chisels  and  mallet  or  by  burrs  on  a  surgical  engine.  Strict 
asepsis  is,  of  course,  necessary.  After  removal  the  periosteum  should  be 
carefully  replaced  together  with  the  cartilaginous  meatus,  the  auricle  stitched 
into  position,  a  light  packing  of  dry  iodoform  gauze  placed  in  the  meatus  to 
retain  the  periosteum  firmly  against  the  bone,  and  an  aseptic  dressing  applied 
over  the  whole  ear  and  mastoid.  The  frequency  of  dressings  must  depend 
upon  the  condition  of  the  ear  :  with  suppuration,  daily  dressings  are  necessary. 

Hyperostosis,  a  general  hyperplasia  of  the  bone,  is  particularly  liable 
to  occur  with  chronic  suppurations  of  the  tympanum  ;  and  if  the  hyperostosis 
closes  the  meatus  an  operation  may  be  a  vital  indication  to  prevent  retention 
of  pus. 

In  such  cases  two  methods  are  applicable.  One  is  to  drill  through  the 
growth  in  the  meatus  with  a  surgical  engine  and  enlarge  the  opening  by 
burrs.  This  has  been  done  with  success  :  but  the  opening  thus  obtained  is  a 
small  one  which,  becoming  covered  with  granulations,  is  kept  open  with  diffi- 
culty ;  and,  as  the  hyperplastic  process  in  the  bone  will  probably  continue,  a 
renewed  closure  is  likely  to  occur  even  when  the  seat  of  operation  has  healed 
well. 

The  other  method  is  to  do  a  full  tympano-mastoid  exenteration  (see  page 
796),  removing  all  the  hyperostosis  on  the  posterior  wall.  This  has  the 
advantage  of  making  a  large  meatus,  of  enabling  one  to  treat  the  underlying 
tympanic  disease,  if  there  is  one,  as  is  usually  the  case,  and  is  much  more 
likely  to  put  a  stop  to  further  hyperplasia  of  the  bone. 

50 
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Exostosis  Cartilag:ineae.— Still  a  third  form  of  osseous  growth  is 
occiisioiially  tbiiiid  in  the  meatus,  appar(;iitly  eongenital  and  probably  de- 
veloped from  a  remnant  of  fetal  eartilage.  To  the  Ameriean  Otologieal 
Society  in  July,  1893  and  1894,  I  reported  four  cases  of  osseous  growth, 
three  on  the  mastoid  wall  of  the  meatus  and  one  apparently  arising  from  the 
tympanum  ;  they  differed  from  ordinary  exostoses  in  being  covered  with 
cartilage  and  in  lying  free  or  but  slightly  attached  to  the  cavities  of  the  sur- 
rounding bone.  They  were  removed  by  exposing  them  by  disi)lacement  of 
the  auricle  forward  and  then  extracting  them  with  forceps,  without  any  cut- 
ting of  the  bone.  A  full  description  and  discussion  of  them  can  be  found  in 
the  Transactions,  1893  and  1894. 

Foreign  bodies  can,  in  most  cases,  be  removed  by  syringing,  and  this 
should  be  tried  in  all  cases  ;  instrumental  interference  is  unjustifiable  except 
when  syringing  fails,  either  from  the  body  being  firmly  impacted  or  becoming 
impacted  by  swelling  from  moisture.  In  these  exceptional  cases  the  ingenuity 
of  the  surgeon  is  sometimes  taxed  to  the  utmost  to  adapt  his  instrument  to  the 
peculiarities  of  the  foreign  body  and  its  position  in  the  meatus.  In  children 
and  nervous  adults  a  general  anestluiic  is  often  re</uired,  especially  if  the 
meatus  is  irritated  from  previous  injurious  manipulations. 

Angular  toothed  forceps  are  adapted  to  bits  of  wood,  grass,  or  similar 
objects.  The  wire  looj>  of  a  snare  can  sometimes  be  passed  around  a  })ebble, 
and  it  can  thus  be  gradually  rolled  out.  A  small  sharp  hook  is  very  useful 
for  peas  and  beans ;  a  blunt  hook  for  beads. 

These  are  perhaps  the  most  common  instruments;  but  in  a  difficult  case 
the  surgeon's  armamentarium  can  scarcely  be  too  large.  Occasionally  a  foreign 
body  is  so  firmly  impacted  in  the  deeper  meatus  or  tympanum  that  it  cannot 
be  displaced  by  any  instrument  through  the  meatus,  either  through  lack  of 
space  to  exert  sufficient  force,  or  through  the  body's  having  been  forced 
beyond  the  narrowest  j)art  of  the  meatus  and  then  having  swollen,  or  through 
its  having  been  impacted  within  the  tympanum.  In  such  cases  the  auricle 
and  cartilaginous  meatus  should  be  displaced,  as  already  described  under 
exostoses  ;  free  access  is  thus  gained  to  both  osseous  meatus  and  tympanum, 
and  instruments  adapted  to  the  body  can  now  be  used  with  success.  By  this 
method  I  have  successfully  removed  impacted  glass,  a  tooth,  and  several  flat- 
tened bullets  from  the  tympanum,  and  swollen  vegetable  substances  from  the 
deeper  canal,  which  it  was  physically  impossible  to  have  got  out  through  the 
cartilaginous  meatus. 

OPERATIONS  ON  THE  TYMPANUM. 

Paracentesis. — Good  illumination  by  means  of  a  reflector  and  specu- 
lum is  necessary.  Asepsis  in  regard  to  meatus,  auricle,  hands,  and  instru- 
ments should  be  practised.  The  pain  of  the  operation  is  very  variable ;  if 
the  drum  membrane  is  bulging  extremely  from  the  pressure  of  secretion,  its 
sensitiveness  is  often  so  reduced  that  but  little  pain  is  felt ;  if,  on  the  con- 
trary, it  is  very  much  thickened  by  infiltration,  the  pain  is  often  severe.  The 
natural  sensitiveness  varies  also  in  different  parts,  being  least  in  the  lower 
half  of  the  membrane  and  greatest  in  the  posterior  superior  quadrant  just 
behind  the  short  process.  The  operation  is  so  rapidly  performed  that  narco- 
sis is  often  unnecessary  ;  but  with  children,  with  the  timid,  or  where  the 
drum  membrane  is  much  infiltrated,  primary  etherization  is  desirable. 

The  object  to  be  attained  is  a  cut  through  the  drum  membrane,  in  length 
from  one-quarter  to  one-half  of  its  diameter,  and  made  in  such  a  direction  that 
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both  the  radial  and  circular  fibers  of  the  membrana  propria  shall  be  incised, 
thereby  insuring  a  slightly  gaping  wound  from  the  contraction  of  both  sets 
of  fibers,  facilitating  drainage.    The  chief  difficulties  of  the  operation  are 

(1)  the  judging  of  the  distance,  as  only  monocular  vision  can  be  used,  and 

(2)  getting  the  incision  long  enough,  allowance  not  being  made  for  the  incli- 
nation of  the  membrane.  The  first  can  be  overcome  by  keeping  the  point  of 
the  knife  in  sliglit  motion  as  it  is  passed  down  the  meatus,  when,  as  the  point 
touches  the  membrane,  its  motion  is  arrested  and  the  puncture  is  immediately 
made  by  a  slight  thrust.  The  second  is  obviated  by  continuing  to  pass  the 
knife  slightly  inward  as  the  cut  is  made  downward.  Before  withdrawing  the 
knife  the  edges  of  the  -wound  should  be  pressed  apart  to  prevent  their  adher- 
ing with  the  slight  bleeding  Avhich  ensues. 

Although  various  instruments  with  and  without  guards  have  been  pro- 
posed, nothing  in  my  opinion  is  so  simple  and  good  as  the  original  paracente- 
sis-needle  of  Schwartze,  a  small  lance-shaped  knife,  the  shank  of  which  is 
5  cm.  long,  bent  at  an  angle  of  50  degrees  and  inserted  in  a  handle  10  cm. 
long.  For  enlarging  an  existing  perforation  or  an  insufficient  puncture  the 
blunt-pointed,  slightly  curved  dilatation -knife  of  Schwartze  cannot  be  im- 
proved. 

The  point  of  election  for  the  operation  will  depend  upon  the  object  sought 
to  be  accomplished.  The  most  common  object  is  evacuation  of  secretion,  and 
for  this,  if  the  drum  membrane  is  greatly  bulging,  the  cut  should  be  made 
through  the  most  prominent  projection  ;  if,  however,  there  is  no  very  con- 
spicuous bulging  it  should  be  through  the  posterior  lower  quadrant,  beginning 
a  little  above  the  umbo,  midway  between  that  and  the  periphery,  and  con- 
tinued slightly  obliquely  downward  to  the  lower  periphery  ;  this  secm-es  the 
most  thorough  evacuation  and  drainage.  In  paracentesis  of  the  upper  poste- 
rior quadrant,  which  is  never  advisable  except  with  a  bulging  at  that  point, 
the  risk  of  injuring  the  ossicles,  especially  the  articulation  of  the  incus  and 
stapes,  requires  that  the  operation  be  done  with  great  caution  against  too  deep 
a  thrust  into  the  tympanum.  A  paracentesis  of  the  anterior  half  of  the 
membrane  is  never  advisable  except  where  there  is  a  distinct  bladder-like 
protrusion  of  the  membrane  at  that  situation,  which  is  extremely  rare ;  an 
opening  at  this  point  evacuates  very  insufficiently  the  secretion  collecting  jjos- 
terior  to  the  opening.  When  the  drum  membrane  is  much  infiltrated  it  may 
be  advisable  in  exceptional  cases  to  make  a  cross-cut,  thus  giving  a  triangular 
flap,  which,  being  pressed  back,  will  keep  the  opening  patent  for  a  longer 
time. 

The  tympanum  having  been  thus  opened,  if  the  secretion  is  thin  and  under  any  degree 
of  pressure,  it  will  evacuate  itself  freely ;  and  if  the  Eustachian  tube  be  open,  slight 
inflation  by  Valsalva's  method  will  complete  the  evacuation,  and  the  air  will  pass  out 
without  rales,  with  the  characteristic  perforation-whistle.  If  the  secretion  is  thick  and 
adhesive  or  if  the  Eustachian  tube  is  closed,  it  may  be  necessary  to  use  the  catheter, 
through  which  injections  of  warm  sodium-chlorid  solution  (|  of  1  per  cent.),  boric-acid 
solution  (5  per  cent.),  or  some  other  mild  and  warm  antiseptic  solution  may  be  used. 
My  own  practice  varies  with  the  case.  In  otitis  media  acuta  with  a  thin  bloody  serum 
I  content  myself  with  following  the  paracentesis  by  simple  drainage  by  means  of 
a  wick  of  corrosive-sublimate  cotton,  without  inflation  of  any  kind  ;  with  a  simple  acute 
effusion  without  congestion  and  with  marked  retraction  of  the  drum  membrane  due  to 
closure  of  the  Eustachian  tube  (hydrops,  ex  vacuo),  I  use  moderate  inflation — most 
commonly  by  the  catheter,  because  the  force  of  the  inflation  with  this  is  so  completely 
under  the  control  of  the  surgeon — although  with  children  or  timid  persons  Politzer's 
inflation  maybe  necessary.  In  chronic  catarrhal  cases  where  the  secretion  is  thick, 
often  jelly-like  and  adhesive,  injections  by  the  calheter  are  frequently  necessary  to 
soften  and  wash  out  the  masses,  and  aspiration  from  the  meatus  by  means  of  Siegle's 
speculum  will  sometimes  assist  the  evacuation ;  but  care  should  be  used  to  avoid  any 
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extreme  congestion  from  the  suction.  In  acute  suppurations  I  avoid  inflations  at  first; 
and  if  the  secretion  is  too  abundant  and  thick  to  be  absorbed  by  a  short  wick,  use  hot 
syringing,  especially  if  tliere  is  much  pain. 

Although  paracentesis  is  most  frequently  used  for  evacuation  of  serum, 
mucus,  and  pus  from  the  tympanum  (and  in  all  of  these  conditions  is  indis- 
pensable, and  in  the  case  of  the  last  often  life-saving),  it  is  also  occasionally 
useful  for  enabling  us  to  get  into  the  tympanum  for  the  purpose  of  (1)  divid- 
ing synechia),  (2)  removing  intratympanic  polypi,  (3)  relieving  anomalies  in 
tension  of  the  drum  membrane. 

To  get  at  synechia;  a  short  incision  should  be  made  as  near  their  attach- 
ment as  possible  and  the  adhesions  divided  by  passing  a  curved  or  right- 
angled  knife  through  the  opening.  For  intratympanic  polypi  a  large  opening, 
often  with  an  extended  cross-cut,  is  necessary — its  situation  dependent  on 
the  seat  of  the  polypus.  Anomalies  in  tension  may  be  either  increased  or 
diminished  tension.  For  the  former,  incision  of  the  posterior  fold  as  pro- 
posed by  Lucae  requires  that  the  fold  should  be  pierced  close  to  the  periphery 
directly  behind  the  short  process  and  the  cut  contimied  downward  through 
the  whole  fold  ;  although  injury  of  the  chorda  iympani  may  result,  it  is  of 
absolutely  no  importance.  For  diminished  tension  numerous  small  incisions 
in  the  most  relaxed  portion  of  the  membrane  have  been  advised  with  the 
object  of  increasing  the  tension  by  the  resulting  cicatrices.  Neither  of  these 
operations  for  tension  have,  however,  received  general  approval,  as  they  but 
imperfectly  relieve  a  single  one  of  several  pathological  conditions  which 
produce  the  deafness. 

Tenotomy  of  the  tensor  t3mipani  muscle  for  the  relief  of  deafness 
and  subjective  noises  produced  by  sclerosis  or  adhesive  processes  in  the 
tympanum  is  of  slight,  if  any,  value.  In  my  own.  hands  it  proved  so  worth- 
less that  I  gave  it  up  years  ago.  It  can  only  relieve  the  retracted  condition 
of  the  drum  membrane ;  while  we  now  know  that  the  important  pathological 
changes  are  on  the  inner  wall,  especially  about  the  base  of  the  stapes,  and 
that  these  cannot  be  influenced  by  the  operation.  Almost  the  same  thing 
can  be  said  of  tenotomy  of  the  stapedius  muscle ;  in  a  few  exceptional  cases 
I  have  seen  a  certain  degree  of  relief  to  subjective  noises  and  vertigo  by 
this  operation,  where  the  stapedius  was  greatly  thickened  by  cicatricial  tissue 
resulting  from  previous  suppurations  and  where  the  condition  could  be  diag- 
nosticated by  direct  inspection  through  a  large  perforation  of  the  drum 
membrane. 

Tenotomy  of  the  tensor  is  performed  best  in  the  posterior  superior  quad- 
rant by  incising  the  membrane  parallel  with  the  manubrium,  just  behind  and 
a  little  below  the  short  process ;  the  tenotome  is  then  inserted  through  the 
opening  toward  the  tympanic  roof  and  with  its  edge  forward  until  the  head 
of  the  malleus  is  felt ;  it  is  then  rotated  forward  until  it  engages  the  tendon 
of  the  muscle,  which  can  be  severed  with  a  slight  sawing  motion.  As  the 
tendon  is  cut  through  it  is  felt  to  yield,  and  the  manubrium  with  the  drum 
membrane  will  be  felt  and  seen  to  move  outward  more  freely  than  before. 
By  far  the  best  tenotome  is  Schwartze's. 

Tenotomy  of  the  stapedius  can  be  done  with  any  small  straight 
knife  or  with  a  paracentesis-needle  when  the  stapes  lies  low  and  is  exposed 
through  a  large  perforation. 

:Excision  of  Parts  or  the  Whole  of  the  Conducting  Mechanism. 
— These  operations  should  be  carefully  divided  into — 

(1)  Excisions  for  the  relief  of  deafness  otherwise  incurable. 

(2)  Excisions  for  existing  tympanic  suppurations. 


EXCISION  OF  OSSICLES. 


789 


Under  the  first  head  the  operations  are  undertaken  with  tlie  object  of 
removing  parts  of  the  conducting  apparatus  wliich  have  become  so  immovable 
by  disease  that  they  prevent  vibrations  from  reaching  the  auditory  nerve. 
The  diseases  producing  this  immobility  are  (a)  adhesive  inflammations 
(thickenings,  calcifications,  adhesions),  the  result  of  previous  tympanic  sup- 
purations and  catarrhs  ;  {b)  the  obscure  pathological  process  known  as  sclerosis, 
the  important  cluiracteristics  of  which  are  changes  on  the  inner  (labyrinthine) 
wall  of  the  tympanum  and  about  the  niche  and  foot-plate  of  the  stapes. 

It  is  impossible  here  to  give  the  full  history  of  the  various  operations 
which  have  been  proposed ;  they  can  be  briefly  summarized  as  follows : 
excision  of  the  tympanic  membrane  and  malleus;  of  the  incus;  of  the  long 
process  of  the  incus  ;  of  the  tympanic  membrane,  malleus,  and  incus  ;  of  the 
stapes ;  of  the  tympanic  membrane,  malleus,  incus,  and  stapes. 

The  methods  of  operating  will  be  considered  later,  as  they  are  the  same 
whether  done  for  deafness  or  for  suppurations,  except  that  in  the  former, 
with  a  healthy  drum  membrane,  the  strictest  asepticism  is  absolutely  nec- 
essary. 

In  regard  to  the  operations  for  deafness,  I  think  it  can  be  said  that  in 
neither  the  adhesive  nor  the  sclerotic  diseases  have  the  results  equalled  the 
expectations  of  their  originators  or  received  general  recognition  by  otologists. 
In  adhesive  inflammations  occasionally  fair  and  even  good  results  are  ob- 
tained (see  page  738) ;  but  only  in  a  small  proportion  of  cases  as  yet,  and  the 
indications  for  or  against  the  operation  are  not  established.  In  sclerosis  any 
degree  of  success  is  so  rare  and  the  failures  so  many  that  for  my  own  part 
I  have  given  up  all  varieties  of  the  operation  for  this  disease. 

With  our  present  pathological  knowledge  only  two  of  the  operations  for 
deafness  are  worthy  of  consideration  : 

(1)  Excision  of  the  tympanic  membrane,  malleus,  and  incus,  leaving  the 
stapes  in  position. 

(2)  Excision  of  the  tympanic  membrane,  malleus,  incus,  and  stapes. 
Which  to  adopt  must  depend  upon  the  condition  of  the  individual  case.  If 
the  rigidity  exists  in  the  malleus  and  incus  and,  after  their  removal,  the 
.stapes  is  found  by  the  probe  to  be  freely  movable,  it  should  be  left  in  posi- 
tion ;  if,  however,  it  is  immovably  fixed  and  not  to  be  released  by  the  sepa- 
ration of  adhesions  of  the  crura  to  the  niche,  the  only  hope  of  success  is  in 
removal  of  this  bone  also. 

For  tympanic  suppurations,  removal  of  parts  of  the  conducting  mech- 
anism is  merely  fulfilling  the  well-recognized  surgical  laws  of  removing 
obstructions  to  the  thorough  evacuation  of  pus  so  as  to  get  surgical  cleanli- 
ness and  remove  diseased  bone  (microbic  foci)  which  keeps  up  the  infection. 
It  is  especially  indicated  Avhere  the  suppuration  is  in  the  epitympanum  or 
attic;  for  the  head  of  the  malleus,  the  incus  and  stapes,  the  tensor  tympani 
and  stapedius  muscles,  the  ossicular  ligaments  and  many  folds  of  mucous 
membrane  are  crowded  into  or  below  this  narroAv  space ;  and  a  suppuration 
of  the  mucous  membrane,  which  covers  all  of  these  structures,  with  its 
resulting  swelling,  often  so  interferes  with  free  drainage  that  recovery  is 
absolutely  impossible  without  an  evisceration  of  the  cavity.  In  addition  to 
this,  the  retention  of  pus  is  very  apt  to  produce  caries  of  the  ossicles  or  of 
the  petrous  bone,  which  keeps  up  the  suppuration.  For  both  pus-retention 
and  ossicular  caries  the  operation  is  indicated  and  successful  in  a  large  pro- 
portion of  cases.  In  performing  it  the  whole  of  the  existing  drum  mem- 
brane, together  with  the  malleus  and  incus,  should  be  removed  ;  for  any  of 
these  being  removed  the  others  become  useless  and  merely  act  as  obstructions 
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to  cleiuiliiiess ;  while  in  caries  of  the  ossicles,  pathological  statistics  show  that 
both  ossicles  are  usually  diseased,  but  the  incus  more  extensively  than  the 
malleus. 

The  diO'eront  steps  of  the  operation  are  as  follows  :  (1)  Separation  of  the 
drumhead  by  incision  around  its  periphery  as  near  the  tympanic  ring  as 
possible. 

(2)  Tenotomy  of  the  tensor  tympani  muscle  by  passing  a  Schwartze's 
tenotome  over  the  tendon  and  dividing  it,  as  already  described  on  page  788. 
After  severing  the  tendon  the  knife  should  be  passed  downward  along  the 
inner  edge  of  the  manubrium  in  order  to  separate  any  adhesions  which  are 
tying  that  bone  down. 


for  iutratympanic  operations:  a,  adjustable  handle;  b  angled  knives;  c,  Lud- 
■hooks  ;  D,  dilatation-knives ;  e,  synechia-knives  ;  f,  Sexton  s  forceps. 


Fig.  523.— Instruments 
wig's  incus 

(3)  Disarticulation  of  the  incudo-stapedial  joint  by  incising  it  by  short  cuts 
with  a  small  sharp-pointed  knife  set  at  nearly  a  right  angle  with  its  shank— 
the  incisions  being  made  in  the  plane  of  the  joint,  i)erpendicular  to  the  axis 
of  the  stapes.    If  the  stiipes  is  situated  low  in  the  tympanum,  the  joint  can 
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be  seen ;  if  high,  the  disarticulatiou  nuist  be  done  by  feeling.  A  free  move- 
ment of  the  long  process  of  the  incus  proves  the  success  of  the  disarticulation. 

(4)  Kemoval  of  the  hanmier  by  seizing  it  in  strong  forceps  at  or  iiear  the 
short  process,  carrying  it  slightly  inward  to  bring  the  neck  out  from  its  inser- 
tion in  the  Kivinian  notch,  and  then  bringing  the  bone  downward  into  the 
meatus  and  withdrawing  it  together  with  the  drum  membrane.  Occasionally 
the  incus  comes  away  with  the  iianuner,  but  usually  it  remains ;  if  its  long 
process  is  visible,  it  can  be  seized  with  forceps  and  withdrawn ;  if  it  is  not 
seen,  it  must  be  brought  down  into  view  by  an  incus-hook,  as  described  below 
(Fig.  523)  in  regard  to  carious  ossicles,  and  then  withdrawn. 

(5)  Separation  of  adhesions  about  the  crura  of  the  stapes,  if  any,  can  be 
accomplished  by  any  small  sharp-pointed  knife  or  by  a  paracentesis-needle. 

(6)  Removal  of  the  stapes,  if  that  be  desirable,  is  accomplished  by  insert- 
ing a  small,  blunt  steel  hook  between  the  crura  and  drawing  the  bone  out 
gently.  Unless  the  foot-plate  is  ankylosed  this  can  be  done  readily  ;  but 
with  ankylosis  the  crura  fracture  and  removal  of  the  foot-plate  is  then  im- 
possible. 

The  whole  operation  can  be  done  under  cocain  with  scarcely  any  pain  if 
the  patient  is  steady ;  but  each  successive  portion  of  tissue  requires  to  be 
cocainized  by  a  pledget  of  cotton  on  an  applicator.  In  an  intact  drum  mem- 
brane the  first  puncture  must  necessarily  cause  pain,  but  from  that  puncture 
the  saturated  cotton-point  inserted  in  the  opening  will  thoroughly  anesthetize 
about  one-eighth  of  an  inch  of  tissue;  the  cut  can  then  be  continued  that 
distance  and  then  another  application  of  cocain  made.  Solutions  of  5  per 
cent,  are  sufficiently  strong.  Absolute  immobility  of  the  head  is  required, 
and  in  a  nervous  patient  general  anesthesia  is  necessary. 

In  the  operation  for  suppuration  certain  modifications  may  be  necessary. 
In  these  suppurative  cases  there  is  often  much  granulation-tissue  which  bleeds 
freely,  masses  of  inspissated  pus  and  cholesteatomatous  material,  and  the 
ossicles  are  often  reduced  to  mere  fragments,  with  calcifications  fixing  them 
so  that  considerable  force  is  required  for  their  removal.  The  most  common 
spot  for  caries  in  the  ossicles  is  the  long  process  of  the  incus,  which  in 
60  cases  of  my  own  had  produced  a  natural  disarticulation  in  75  per  cent., 
thus  doing  away  with  the  operative  disarticulation.  With  mere  fragments  of 
ossicles  adherent  by  calcification,  the  Ludwig's  incus-hooks  are  often  neces- 
sary ;  and  in  removal  of  the  incus,  which  is  often  reduced  to  a  portion  of  the 
body  only,  these  instruments  I  consider  indispensable  and  prefer  them  to  any- 
thing I  have  yet  seen  (Fig.  523).  The  malleus  and  tympanic  membrane 
having  been  removed,  the  incus-hook  should  be  passed  into  the  anterior 
superior  portion  of  the  epitympanum,  with  its  concave  surface  backward  ;  it 
should  then  be  swept  backward  so  as  to  engage  the  body  of  the  incus  and 
bring  it  down  into  the  meatus,  whence  it  can  be  withdrawn  by  forceps.  With 
a  broad  and  deep  attic  several  sweeps  of  the  hook  may  be  necessary  in 
different  portions  of  the  cavity  before  the  incus  is  dislodged,  and  in  sweep- 
ing along  the  medial  (labyrinthine)  Avail  the  position  of  tlie  Fallopian  canal 
should  be  borne  in  mind  and  but  slight  force  used  at  this  point ;  any  twitch- 
ing of  the  facial  nerve  is  a  signal  of  danger.  Occasionally  the  incus  is 
not  brought  into  view  by  the  backward  sweep,  but  can  be  found  by  reversing 
the  process  and  sweeping  from  behind  forward.  After  removing  the  incus, 
the  cavity  should  be  thoroughly  cleansed  of  cholesteatomatous  masses,  inspis- 
sated pus,  and  granulations  by  the  Ludwig  hooks,  by  snare  and  forceps. 
Bleeding  can  be  greatly  niduced  by  the  use  of  cocain,  and  before  beginning 
the  operation  I  always  inject  the  cavity  with  a  5  per  cent,  solution.    In  the 
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operalioju  for  siij)puration  I  have  generally  found  etherization  necessary,  as 
the  tissues  are  inflamed.  The  after-treatment  consists  of  cleansing  with  the 
tympanic  syringe  and  the  use  of  antiseptics  applied  directly  to  the  tympanum  : 
a  saturated  solution  of  boric  acid  in  absolute  alcohol  for  granulations,  simple 
boric-acid  j)()wder  for  a  slight  serous  discharge,  and  a  solution  of  carbolic  acid 
in  glycerin  (1  : 25)  for  simple  suppuration. 

Polypi  and  granulations  should  be  carefully  distinguislied  from  sar- 
comata or  epithcliomata.  Their  removal  is  required  because  they  keep  uj)the 
inflammation  of  tlie  parts  to  which  they  are  attached,  and  because,  if  large, 
they  cause  retention  of  pus.  Whatever  their  attachment,  whether  on  meatus, 
tymj)anic  membrane,  ossicles,  or  tympanum,  they  must  be  got  rid  of  before 
the  inflammation  can  subside.  They  are  almost  without  exception  inflamma- 
tory gramilation-tissue,  soft  or  firm  according  to  the  amount  of  fibrous  tissue 
which  they  contain  ;  occasionally  they  contain  cysts  and  exceptionally  assume 
a  teleangiectatic  character  from  excessive  develo])ment  of  blood-vessels.  They 
usually  are  pedunculated,  but  occasionally  are  broad-based  ;  and  they  vary 
in  size  from  a  pin's  head  to  one  inch  or  more  long,  They  are  the  result  of 
inflammation  of  the  underlying  tissue,  often  of  a  simple  suppuration,  often 
of  a  caries  of  the  bone. 

The  choice  of  methods  for  removing  them  must  depend  upon  their  size, 
sha])e,  character,  and  attachment.  Small  soft  granulations  can  be  destroyed 
by  caustics,  preferably  argentic  nitrate  fused  on  a  probe,  or  shrivelled  by 
alcohol  ;  but  in  most  cases  immediate  removal  is  the  quickest,  surest,  and 
least  painful  method.  This  can  be  accomplished  with  snares,  forceps,  or 
curettes. 

Small  pedunculated  granulations  can  be  seized  and  removed  by  evulsion 
with  appropriate  forceps  if  their  situation  admits  of  it;  small  broad-based 
ones,  if  soft,  can  be  crushed  by  the  same  means;  if  firm  and  their  attachment 
admits  of  it,  they  can  be  removed  with  a  small  curette.  In  either  variety 
where  evulsion  is  undesirable,  as  in  attachment  to  the  ossicles  or  drum  mem- 
brane, a  delicate  snare  will  cut  them  off.  Pedunculated  granulations  in  the 
epitympanum  or  adiius  can  often  be  swept  down  and  removed  with  the 
Ludwig  incus-hook. 

Large  polypi  attached  to  the  walls  of  the  meatus  can  also  be  removed 
with  forceps  by  evulsion,  but  only  exceptionally  can  their  attachment  be 
made  out  with  such  certainty  as  to  justify  this  method  ;  in  almost  all  of  these 
cases  the  snare  is  the  only  appropriate  instrument. 

The  snare  can  be  used  either  as  an  evulsor  or  as  an  6craseur,  according  to 
whether  the  wire  is  drawn  against  a  cross-bar  at  the  end  of  the  instrument  or 
completely  into  the  tube  in  the  absence  of  a  cross-bar.  The  canula  of  the 
snare  should  be  small  and  delicate  for  small  granulations  attached  to  delicate 
parts;  much  larger  and  heavier  tor  large,  especially  for  fibrous  polypi.  The 
size  and  quality  of  the  wire  should  be  adapted  to  the  work  also  ;  for  small 
growths  on  the  tympanic;  membrane  or  ossicles  I  prefer  a  soft,  malleable  cop- 
per wire,  even  as  small  as  No.  36  ;  for  large  growths  copper  wire.  No.  28  or 
30  ;  occasionally  for  large  fibrous  growths  steel  piano-wire.  No.  2,  is  neces- 
sary. The  malleable  copper  wire  seems  to  adapt  itself  to  the  base  of  the 
growth  better  than  a  stifier  material,  and  I  prefer  it  in  almost  all  cases.  The 
loop  of  wire,  being  made  a  little  larger  than  the  growth,  is  passed  around  it, 
bearing  in  mind  the  anatomical  peculiarities  at  its  attachment;  the  loop  is 
then  tightened  or  drawn  into  the  tube  and  the  tumor  removed.  Evulsion  is 
to  be  prelerred  as  more  thorough  where  it  is  not  liable  to  tear  away  important 
parts;  where  it  is  liable  to  do  this  the  6craseur  action  is  to  be  used.  With 
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largo  polyj)i  it  is  often  difficult  to  pass  the  loop  completely  down  to  the  base. 
As  much  as  possible  is  removed  at  the  first  insertion  and  the  remainder  by 
subsequent  insertions.  Except  with  very  nervous  persons  general  anesthesia 
is  unnecessary,  thorough  cocainizing  with  a  10  per  cent,  solution  being  suffi- 
cient. 

The  subsequent  treatn)ent  consists  in  destroying  all  remnants  of  the  growth 
and  getting  the  seat  of  it  healed.  If  caries  exists,  the  only  course  is  to  get 
rid  of  the  process,  for  without  this  the  growth  is  certain  to  recur,  and  the  object 
of  removing  the  polypus  is  to  enable  us  to  get  at  the  caries.  Without  caries 
the  remnants  should  be  disposed  of  by  cauterization  or  by  shrivelling  ;  for 
the  former  I  confine  myself  almost  entirely  to  argentic  nitrate  fused  on  a 
probe,  applied  superficially  in  case  of  a  small  remnant  of  a  soft  growth,  or 
bored  directly  into  the  growth  if  the  remnant  is  large  and  firm.  For  shrivel- 
ling, alcohol  (95  per  cent.)  and  glycerite  of  carbolic  acid  (1:25)  are  very 
useful,  applied  either  by  instillation,  by  injection  through  a  tympanic  syringe, 
or  by  painting. 

Mastoid  operations  are  required  for  two  ])athological  conditions  :  (1) 
pus  in  the  pneumatic  cavities  of  the  mastoid,  the  retained  products  of  suppura- 
tion of  the  mucous  membrane  lining  the  cells  (empyema) ;  (2)  difi'erent  varieties 
of  ostitis,  including  suppuration  of  the  diploe,  inflammation  of  the  cortical 
substance,  caries,  and  necrosis.  They  are  of  two  kinds  :  (a)  opening  of  the 
mastoid  antrum  (Schwartze's  operation) ;  (6)  cleaning  out  the  whole  interior 
of  both  mastoid  and  tympanum,  a  tympano-mastoid  exenteration  (Schwartze- 
Stacke  or  Schwartze-Zaufal  ojieration). 

The  antrum  operation  consists  in  opening  the  antrum  through  the 
external  mastoid  cortex,  and  in  so  doing  exposing  the  whole  interior  of 
the  mastoid  so  as  to  remove  all  diseased  tissue,  whether  osseous  or  soft. 
The  antrum  is  the  objective  point  to  be  reached,  for  it  is  the  only  constant 
cavity  within  the  mastoid  ;  the  rest  of  the  bone  may  be,  instead  of  pneumatic, 
as  usually  described,  diploeic  or  sclerosed.  There  is  no  method  of  deter- 
mining beforehand  the  condition  of  the  interior  of  the  bone ;  a  large  promi- 
nent mastoid  is  more  likely  to  be  pneumatic  than  a  small,  depressed,  ill- 
developed  one  ;  the  bone  in  a  dolichocephalic  skull  is  more  likely  to  be  well 
developed  and  pneumatic  than  in  a  brachy cephalic  skull.  It  is  equally  im- 
possible to  foretell  whether  we  shall  find  empyema,  ostitis,  or  osteomyelitis  ; 
the  opening  of  the  bone  finally  settles  the  question.  Osteosclerosis  can  be 
excluded  in  acute  mastoiditis  resulting  from  acute  tympanic  suppurations, 
unless  the  mastoid  has  been  inflamed  fi  om  some  pievious  disease  ;  it  is  un- 
likely in  a  mastoiditis  which  has  shown  symptoms  of  extension  outward  as 
subperiosteal  abscess  or  extension  downward  into  the  neck  ;  it  can  be  strongly 
suspected  in  chronic,  long-continued  tympanic  suppurations. 

Certain  irregularities  of  formation  may  be  found  in  any  mastoid,  ap- 
parently regardless  of  its  perfect  or  imperfect  development. 

(1)  The  roof  of  the  antrum,  which  forms  the  floor  of  the  middle  fossa  of 
the  skull,  may  vary  as  much  as  2  cm.  up  or  down  ;  the  linea  temporalis 
marks  the  line  of  this  roof  fairly  well  externally,  and  measurements  on  large 
numbers  of  skulls  show  that  the  floor  of  the  middle  fossa  is  never  1  cm. 
below  the  linea  temporalis.  A  safe  rule,  then,  to  avoid  opening  the  middle 
fossa  is  to  keep  1  cm.  below  the  linea  temporalis,  but  as  this  linea  is  some- 
times imperfectly  developed,  another  rule  is  to  make  the  upper  edge  of  our 
opening  3  mm.  below  an  imaginary  line  drawn  horizontally  backward  from 
the  upper  edge  of  the  meatus,  wliich  is  well  marked  by  the  spina  supra- 
mcaium. 
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(2)  "Ehe  outward  curving  of  the  sigmoid  groove  wliich  carries  the  lateral 
sinus  varies  very  mucli ;  it  may  project  even  to  the  external  cortex,  and  such 
a  possibility  must  always  be  borne  in  mind,  and  possible  wounding  of  the 
lateral  sinus  guarded  against  by  the  use  of  chisel  and  mallet  worked  slowly 
and  carefully,  and  by  the  omission  of  all  boring  instruments,  like  trephine 
or  drill. 

(3)  The  extent  of  cancellated  structure  varies ;  it  sometimes  extends  far 
backward  and  far  inward  ;  and  as  in  osteomyelitis  especially,  the  removal  of 
nearly  all  cancellated  structure  is  desirable,  the  possibility  of  this  peculiarity 
should  not  be  forgotten. 

The  floor  of  the  antrum,  roughly  stated,  is  on  a  level  with  the  upper  wall 
of  the  meatus,  and  the  cavity  itself  is  from  \  to  \  inch  back  of  the  superior 
posterior  edge  of  the  tympanic  ring. 

Method  of  Opening  the  Antrum. — Expose  the  mastoid  by  an  incision 
through  the  periosteum  1  cm.  behind  the  attachment  of  the  auricle,  beginning 
1  cm.  above  the  linea  temporalis  and  extending  the  cut  down  nearly  to  the 
tip  of  the  process.  Separate  the  periosteum  forward  so  as  to  expose  the 
suprameatal  spine,  and  backward  so  as  to  expose  the  surface  of  the  mastoid. 
From  the  spine  draw  an  imaginary  horizontal  line  backward  (Fig.  524),  and 


Fig.  524.— Operation  for  opening  the  antrum:  external  wound  stretched  by  A  llport's  retractor,  and  bone 

opened  behind  suprameatal  spine. 

begin  the  upper  edge  of  the  opening  3  mm.  below  this  line  and  about  1  cm. 
back  from  the  posterior  edge  of  the  meatus,  removing  the  cortex  by  thin 
chips  with  a  gouge  and  mallet.  The  seat  of  election  is  usually  marked  by  a 
flat  and  slightly  depressed  surface.  The  cortex  of  the  bone  varies  in  j;hick- 
ness  from  a  thin  shell  to  1  cm. ;  remove  it  by  thin  chips  over  a  surface  _7  to  10 
mm.  in  diameter,  taking  care  to  work  parallel  with  the  meatus,  or,  if  anv- 
thing,  a  little  more  forward  and  upward.   As  soon  as  the  cortex  is  cut  througn, 
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examine  with  a  probe  ;  tliere  may  be  large  pneumatic  cavitie.s,  in  whicli  case 
feel  for  landmarks,  upward  for  the  roof  of  the  mastoid  to  define  the  floor  of 
the  middle  fossa,  backward  and  inward  to  define  the  posterior  fossa.  Now 
break  down  all  the  partition-walls  between  the  cells  with  a  curette  till  the 
antrum  is  reached  at  a  depth  of  not  over  15  mm.  inch)  from  the  outer 
anterior  edge  of  the  surface  opening ;  clear  out  the  involved  interior  of  the 
mastoid  with  curettes,  removing  the  walls  of  the  cells,  granulations,  pus, 
and  detritus,  douche  gently  with  corrosive  sublimate  (1:5000),  pack  with 
iodoform  gauze,  and  bandage. 

In  other  cases  on  opening  the  cortex  the  interior  is  found  to  be  partly  or 
wholly  diploetic  ;  more  careful  work  is  then  necessary,  and  the  diploe  should 
be  removed  straight  inward,  parallel  with  the  meatus,  to  the  depth  of  6  to  9 
mm.  to  f  inch),  and  then  it  is  necessary  to  work  slightly  forward,  inM'ard, 
and  upward  to  reach  the  antrum;  but  never  go  beyond  15  mm.  inch) 
from  the  external  surface  at  the  seat  of  election  for  fear  of  wounding  the 
facial  nerve  or  posterior  semicircular  canal.  Having  opened  the  antrum,  the 
whole  diploe  of  the  mastoid  should  be  removed  with  curettes,  then  cleanse, 
pack,  and  dress. 

In  still  other  cases  no  pneumatic  or  diploetic  structure  is  found  ;  the 
deeper  the  opening  is  carried  the  harder  the  bone  becomes — osteosclerosis. 
These  are  by  far  the  most  difficult  operations ;  one  gets  no  guide  from  the 
probe  as  in  the  other  varieties  of  bone,  and  the  greatest  care  is  necessary  to 
keep  the  proper  direction  of  the  opening.  The  bone  should  be  removed  in 
small  chips,  the  opening  carried  straight  in,  parallel  to  the  meatus,  to  the 
depth  of  5  to  8  mm.  to  f  inch),  and  then  continued  upward  and  slightly  for- 
ward not  deeper  than  15  mm.  (i^  inch)  from  the  external  surface.  Often 
after  going  through  sclerosed  bone  for  7  to  14  mm.  to  ^  inch)  diploe  is  met; 
this  should  be  removed  by  curettes  as  thoroughly  as  possible  ;  then  cleanse 
and  pack. 

It  is  the  exception  to  find  the  pathological  condition  as  clearly  defined  as 
is  here  given;  caries  is  very  apt  to  complicate;  and  if  during  the  operation 
carious  bone  is  found,  it  should  be  thoroughly  removed,  care  being  taken  to 
avoid  wounding  the  dura  mater,  the  facial  nerve,  and  the  labyrinth.  Not 
infrequently  the  roof  of  the  mastoid  next  the  cerebrum  is  carious,  also  the 
inner  posterior  wall  next  the  lateral  sinus  and  cerebellum ;  these  carious 
spots  should  be  removed  by  a  curette,  the  dura  being  pushed  back  from  the 
bone.  Narrow  gauze  strips  can  be  carried  into  any  crevice  to  stay  the  bleed- 
ing, and  cleanse  for  thorough  inspection.  At  any  stage  of  any  operation  the 
removal  of  a  small  chip  of  bone  may  expose  a  gray  shining  membrane,  which 
is  a  signal  of  danger ;  it  may  be  cholesteatoma,  pyogenic  membrane,  or  dura, 
and  must  be  examined  carefully  before  proceeding.  Extensive  caries  may 
require  enlargement  of  the  whole  original  opening. 

The  only  cases  which  are  exceptions  to  the  above  general  rules  of  oper- 
ating are  those  in  which  there  has  been  extension  of  the  internal  suppuration 
through  a  carious  fistula  of  the  cortex — outward  through  the  external  cortex, 
forward  through  the  anterior  cortex,  or  downward  into  the  neck  through  the 
mastoid  floor.  With  extension  outward,  incise  the  periosteum  as  in  the  regular 
operation,  expose  the  fistula  and  follow  this  in,  clearing  away  all  softened 
bone,  and  within  the  mastoid  be  guided  by  the  existing  conditions  as  described 
above.  With  extension  forward,  after  the  first  incision  expose  the  posterior 
wall  of  the  osseous  meatus  by  pushing  the  periosteum  forward,  and  the  fistula 
can  be  seen  and  followed.  With  extension  downward,  fistulse  are  to  be  looked 
for  in  the  base  of  the  mastoid  ;  this  can  be  done  by  deflecting  the  periosteum 
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from  tlie  posterior  aspect  of  the  mastoid  tip  and  then  passing  a  bent  probe 
or  director  beneath  the  periosteum  along  the  digastric  fossa  wliich  constitutes 
the  base  of  the  mastoid.  Having  thus  found  the  fistula,  remove  the  outer 
surface  of  the  tip,  exposing  the  interior  of  the  bone  together  with  the  fistula, 
and  cleanse  as  in  the  other  varieties. 

These  fistulaj  ai-e  always  to  be  suspected  and  carefully  looked  for  when  the 
external  tissues  are  edematous  and  swollen  ;  they  are  almost  certain  to  exist 
whenever  any  pus  is  found  between  the  periosteum  and  the  bone ;  with  ex- 
tension outward  the  edema  begins  on  the  external  surface  ;  with  extension 
forward,  on  the  posterior  wall  of  the  meatus ;  with  extension  downward, 
beneath  the  mastoid  in  the  neck,  early  assuming  the  characteristics  of  a 
cellulitis,  whicii  may  form  an  abscess  anywhere  in  the  neck  beneath  the 
deep  fascia  and  burrow  extensively,  even  into  the  pleura.  Next  to  the  exten- 
sions to  the  brain  these  inflammations  in  the  neck  are  the  most  serious  com- 
plications of  mastoiditis,  sometimes  requiring  deep  dissections  of  the  neck, 
even  to  the  vertebraj,  in  order  to  evacuate  the  pus. 

With  extensions  toward  the  brain  upward,  inward,  and  backward,  the 
tympano-mastoid  exenteration  is  usually  necessary. 

The  tympano-mastoid  exenteration  is  Avell  described  by  the  name ; 
it  is  an  evisceration  of  the  interior  of  the  bone  by  making  the  mastoid, 
antrum,  tympanum,  epitympanum,  and  meatus  one  large  cavity  with  perfectly 
smooth  and  healthy  walLs,  by  removing  the  external  cortex  of  the  mastoid,  its 
entire  cancellated  structure,  the  posterior  osseous  meatus-wall,  the  tympanic 
membrane,  the  malleus  and  incus,  and  the  outer  wall  of  the  epitympanum.  It 
is  indicated  for  simple  caries  of  the  bone  which  cannot  be  reached  by  the  ordi- 
nary antrum  operation — i.  e.,  caries  of  the  tympanum,  epitympanum,  aditus 
and  extensive  caries  of  the  mastoid,  and  also  for  cholesteatoma  of  the  mas- 
toid and  tympanum.  The  variations  in  formation  of  the  bone,  the  low-lying 
roof,  the  outward  curvature  of  the  lateral  sinus,  the  extensive  cancellated 
structure,  are  of  as  much  importance  to  the  surgeon  in  this  as  in  the  antrum 
operation.  The  same  may  be  said  of  the  measurements  given  in  speaking  of 
the  antrum  operation.  In  addition,  in  this  operation  the  danger  of  wound- 
ing the  facial  nerve  is  much  increased ;  and  the  course  of  the  Fallopian  canal 
and  its  relations  to  the  floor  of  the  aditus  and  to  the  posterior  osseous  meatus 
should  be  continually  in  mind,  as  well  as  the  relations  of  the  external  semi- 
circular canal. 

There  are  two  methods  of  getting  at  the  antrum  and  aditus :  one  advo- 
cated by  Schwartze,  Zaufal,  and  their  followers,  who  open  from  behind  for- 
ward ;  the  other  advocated  by  Stacke,  who  opens  from  in  front  backward. 
The  former  extirpate  the  posterior  superior  membranous  lining  of  the  osseous 
meatus ;  the  latter  saves  it  to  make  a  flap  for  covering  the  exposed  bone. 

The  former  operation  is  divided  into  seven  steps : 

(1)  Exposure  of  the  operative  field  ; 

(2)  Extirpation  of  the  posterior  and  superior  lining  of  the  osseous 
meatus ; 

(3)  Exposure  of  the  antrum  by  chiselling  away  the  mastoid  and  pos- 
terior osseous  meatus ; 

(4)  Removal  of  the  pars  epitympanica  ; 

(5)  Exenteration  of  the  tympanum  and  mastoid  ; 

(6)  Stitching  and  bandaging  ; 

(7)  After-treatment. 

For  the  first  step  incise  over  the  middle  of  the  mastoid  from  2  cm.  above 
the  linea  temporalis  to  2  cm.  below  the  tip,  and  from  the  upper  end  of  this 
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cut  make  a  horizontal  incision  forward  for  .3  to  4  cm.  and  backward  also  for  3  to 4 
cm.  From  these  cuts  expose  the  entire  mastoid  by  making  a  skin-periostcal  flap 
forwai-d  to  the  meatus  and  the  same  backward.  Secondly,  separate  the  car- 
tilaginous from  the  osseous  meatus  on  its  posterior  and  superior  circumference , 
then  incise  the  skin  of  the  upper  anterior  wall  of  the  osseous  meatus  from  the 
tympanic  ring  outward  ;  parallel  with  and  opposite  this  make  a  similar  incision 
along  the  posterior  lower  wall  of  the  meatus ;  separate  from  the  bone  all  of 
tiie  skin  included  between  these  incisions  on  the  upper  wall  from  without 
inward  and  remove  it  with  scissors,  tlius  thoroughly  exposing  the  upper  and 
posterior  walls  of  the  meatus.  Thirdly,  enter  the  antrum  as  already  de- 
scribed in  the  antrum  operation,  and  then  remove  the  wedge  between  this 
opening  and  the  tympanum  by  chisels,  or  else  chisel  away  the  bone  at  once 
from  the  antrum  surface  (place  of  election  for  the  antrum  opening)  forward 
into  the  osseous  meatus,  without  first  entering  the  antrum,  going  deeper  and 
deeper  until  mastoid,  antrum,  aditus,  tympauum,  and  meatus  are  united  by  a 
deep  groove  in  the  bone  (Fig.  525).  Check  all  bleeding,  and  the  tympanic 
membrane  or  its  remnants  are  now  visible.   Fourthly,  separate  any  portions  of 


Fig.  525.— Tympano  mastoid  exenteration  (soft  parts  not  shown).  The  wall  of  the  sigmoid  sulcus  is 
seen  in  the  back  of  the  mastoid  opening,  and  the  ridge  of  the  bone  protecting  the  facial  is  preserved 
between  this  and  the  meatus.  If  the  mastoid  is  diseased,  its  whole  external  cortex  should  be  removed 
to  the  very  tip. 

the  drum  membrane  which  exist  at  the  tympanic  ring  and  remove  them  to- 
gether with  the  malleus  by  forceps  ;  disarticulate  the  incus  from  the  stapes  and 
remove  it  by  forceps  (see  Operation  for  Carious  Ossicles,  page  791);  it  is 
usually  buried  in  swollen  mucous  membrane  and  granulations.  Now  push  the 
mucous  membrane  of  the  epitympanum  inward  and  remove  the  whole  floor  of 
that  cavity  by  gouge  and  mallet  and  curette  till  the  roof  of  the  epitympanum 
passes  without  any  ridge  into  the  upper  wall  of  the  meatus  (Fig.  526). 
Fifthly,  clean  out  all  the  cavities,  removing  all  cancellated  structure,  all 
prominences  and  ridges,  making  every  part  smooth,  beginning  with  the  mas- 
toid, then  respectively  antrum,  epitympanum,  roof  of  tympanum  and  its 
walls.     Examine  every  portion  of  the  remaining  walls  for  caries  with  a 


798 


OPERA  TION8. 


right-anglod  probe,  especially  the  posterior  wall  of  the  antrum  and  its 

and,  if  anything  siis|)icious  is 


lower  i finer  corner 
found,  remove 


next  the 
it,  even  if  it 


lateral 
exposes 


Fig.  526— Section  of  tympanum  and  canal, 
showing  by  dotted  line  at  (d)  the  wedge  of  bone 
removed  to  open  the  attic. 


Sinus  ; 

tile  dura.  Wipe  diy  wTth  pledgets  of 
gauze,  taking  care  to  remove  all  bits 
of  bone.  Finally,  s])lit  the  cartilag- 
inous meatus  from  near  the  concha 
throughout  its  length  along  its  pos- 
terior wall,  thus  making  two  triangu- 
lar flaps  (Fig.  526).  Sixthly,  stitch 
the  horizontal  wounds  and  2  to  3  cm, 
of  the  upper  part  of  the  perj)endicular 
wound,  laying  the  skin-periosteal  flap 
carefully  against  the  bone;  stitch  the 
corners  of  the  meatus-Haps  above  and 
below  into  the  skin  so  as  to  stretch 
them  up  and  down,  and  then  pack  the 
tympanum  and  antrum  with  iodoform 
gauze  from  the  meatus,  and  similarly 
fill  the  mastoid  from  the  wound ;  add 
an  aseptic  dressing  and  bandage. 
Seventhly,  the  after-treatment  requires  the  most  careful  personal  attention  of 
the  surgeon.  The  healing  must  take  place,  not  by  the  cavities  filling  with 
granulations,  but  by  granulation  of  the  entire  surface  merely,  which  must 
then  become  covered  by  a  firm,  dry  epidermis.  The  two  chief  points  are  to 
keep  the  wound  aseptic  and  to  keep  down  redundant  granulation-tissue,  which 
can  only  be  done  by  keeping  the  whole  cavity  packed  firmly  with  iodoform 
or  sterile  gauze,  every  little  crevice  receiving  attention.  If  granulations  be- 
come prominent,  they  must  be  removed  by  the  snare,  by  argentic  nitrate,  or 
by  the  galvano-cautery. 

The  details  of  Stacke's  operation  are  as  follows  : '  Make  a  curved  incision 
at  the  insertion  of  the  auricle  or  close  to  it  from  the  temporal  region  to  1  cm. 
below  the  tip  of  the  mastoid  through  the  skin  and  subcutaneous  tissue  only. 
Dissect  off  the  soft  parts  above  the  linea  temporalis  outside  of  the  temporal 
fascia  and  draw  them  downward.  From  the  linea  temporalis  downward  ex- 
tend the  first  cut  through  the  periosteum  and  along  the  linea,  make  a  cross- 
cut forward  through  the  periosteum,  thus  making  a  triangular  flap  of  perios- 
teum, which  is  then  raised  by  a  raspatory  as  far  as  the  edge  of  the  osseous 
meatus ;  then  with  a  narrow  elevator  raise  the  membranous  meatus  from  the 
bone  deeply  into  the  osseous  meatus  till  the  whole  posterior  and  upper  osseous 
meatus  is  visible  by  drawing  the  parts  forward.  The  whole  mastoid  should 
then  be  exposed  by  pushing  its  periosteum  backward,  if  necessary  making  a 
cross-cut.  If  a  fistula  or  discolored  cortex  exists,  follow  this  into  the  antrum  ; 
then  remove  the  posterior  wall  of  the  meatus  and  epitympanum. 

If  no  fistula  exists,  with  a  small  curved  scalpel  cut  the  posterior  and 
upper  membranous  meatus  as  near  the  tympanic  ring  as  possible,  and  draw 
this,  together  with  the  loosened  auricle,  forward  by  a  blunt  hook.  After 
checking  bleeding,  the  membrana  tympani  is  visible ;  and  the  whole  mem- 
branous meatus  is  retained  to  cover  the  bone. 

The  next  stage  is  the  exenteration  of  the  tympanum  by  removing  the 
drum  membrane  or  its  remnants,  together  with  the  malleus.  Then  place  a 
gouge,  bent  slightly  backward  (Fig.  527),  some  millimeters  above  the  free 
edge  of  the  epitympanum  and  separate  the  bone  by  short  light  blows  with  a 

*  Die  operative  Freilegung  der  Mitlelohrriiume,  Tubingen,  1897. 


TYAIPANO-MASTOin  KXENTERA  TION. 


799 


luallet,  measuring  tlie  depth  of  the  epitymjwnurn  with  a  bent  probe,  and 
continue  removing  the  bone  till  the  roof  of  the  epityni])anum  is  smooth  and 
continuous  with  the  upper  wall  of  the  meatus.  The  incus  is  now  seen  and 
removed. 

Next  pass  a  probe  along  the  tegmen  tympani  into  the  aditufi  and  with  a 
small  gouge,  bent  backward,  remove  the  posterior  superior  meatus-wall  into  the 


Fig.  527.— Stacke's  gouge  for  removing  the  canal  wall 


aditus  until  the  probe  freely  enters  the  antrum  and  a  good  orientation  of  every 
part  is  obtained.  Instead  of  the  probe,  Stacke  uses  a  protector,  as  he  calls 
it.  The  external  cortex  and  lateral  portion  oi"  the  ])osterior  meatus-wall  is 
now  removed  in  large  pieces  by  the  chisel,  the  position  and  size  of  the  antrum 
being  known,  and  the  antrum  changed  from  a  fistulous  cavity  into  a  narrow 
trough,  which  passes  smoothly  into  the  upper  and  lower  meatus-walls  Avithout 
corners  or  sinuses.  Medialwards  the  so-called  spur  between  the  antrum  and 
tympanum  must  be  smoothed,  the  now  visible  facial  prominence  forming  the 
lower  limit,  which  it  is  impossible  to  touch  without  endangering  the  facial 
nerve.  From  the  height  of  this  prominence  the  spur  must  be  sloped  off  till 
it  entirely  disappears  laterally  in  the  lower  meatus-wall.    Here  a  minute 


artery  of  the  bone  is  often  encountered  ;  and  bleeding  from  it  can  be  best 
checked  by  rubbing  its  orifice  with  a  blunt  instrument.  All  pathological 
products  can  now  be  removed  under  inspection,  working  carefully  in  the 
tympanum  to  avoid  the  stapes.  The  hypotympanum,  as  it  is  called  by 
Kretschmann,  only  remains,  and,  except  with  caries  of  the  tympanic  floor, 
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it  is  unnecessary  to  remove  it ;  the  danger  to  the  facial  nerve  is  very  great 
here.  With  cholesteatoma,  after  removing  everything  macroscopicallv 
pathological,  Stacke  grinds  down  the  bone  with  burrs  on  an  electromotor 
engine  to  remove  any  jjathological  masses  in  the  Haversian  canals.  Lastly, 
if  the  cells  of  the  mastoid  toward  the  tip  are  involved,  they  should  be 
cleaned  out. 

Finally,  the  last  stage  of  the  operation  is  to  make  a  flap  from  the  mem- 
branous meatus  to  cover  the  bone  as  far  as  possible.  This  is  done  by  making 
a  horizontal  cut  parallel  with  the  axis  of  the  meatus  and  along  the  middle 
of  its  upper  wall  from  close  to  the  concha  to  its  inner  end  ;  perpendicular 
to  this,  close  to  the  concha,  make  a  second  cut  downward  and  backward  so  as 
to  make  a  rectangular  flap  (Fig.  528).  Now  tampon  tympanum,  epitympanum, 
and  aditus  with  small  pieces  of  gauze,  and  tiien  through  the  meatus  tanipon 
this  rectangular  flap  to  cover  the  bone  between  the  meatus- wall  and  the  floor 
of  the  antrum.  The  upper  part  of  the  wound  is  sutured  into  position  and 
an  aseptic  di*essing  applied. 

The  final  result  by  either  method  of  operating  is  the  same ;  the  mastoid, 
antrum,  aditus,  tympanum,  epitympanum,  and  meatus  are  turned  into  one 
large,  continuous  cavity  with  smooth  walls  which  must  become  covered  with 
a  dry,  firm  epidermis.  This  epidermis  can  only  grow  from  other  epidermis 
which  must  extend  inward  from  the  external  edges  or  be  transplanted  into 
the  cavity.  This  transplantation  can  be  by  Thiersch  grafts  after  the  bone 
has  become  covered  with  small,  firm  granulations,  and  also  by  turning  into 
the  cavity  a  flap  of  skin  taken  from  the  outside ;  the  latter  implies  a  perma- 
nent opening  behind  the  auricle.  There  is  necessarily  a  large  surface  of 
exposed  bone  from  the  operation,  and  the  more  this  can  be  covered  at  the 
time  the  quicker  the  healing  and  the  less  the  risk  of  caries ;  and  the  more 
epidermis  there  is  in  the  cavity  the  more  ra))idly  will  epidermization  of  the 
whole  take  place.  Various  methods  of  covering  the  bone  and  obtaining  epi- 
dermis have  been  proposed.  One  is  in  the  first  exposure  of  the  mastoid  to 
cut  down  to  the  tip  in  front,  then  around  the  tip  and  upward  at  the  posterior 
edge  of  the  mastoid,  then  dissect  up  the  skin  alone  and  turn  it  upward  for 
one  flap ;  next  dissect  up  the  entire  periosteum  of  the  mastoid  from  above 
and  turn  it  down  for  a  second  flap,  so  that  after  completion  of  the  operation 
these  flaps  can  be  tamponed  over  the  bone.  Another  is  to  turn  in  a  flap 
of  skin  taken  from  the  neck ;  while  still  another  is  to  dissect  up  the  skin 
behind  the  mastoid,  to  take  from  this  place  as  large  a  flap  of  periosteum  as 
is  desirable  to  turn  in,  and  then  replace  the  skin  against  the  bone,  where  it 
soon  adheres.  I  have  practised  the  fir.st  two  methods  with  satisfaction.  The 
last  I  have  never  used ;  it  has  the  di.sadvantage  of  not  supplying  any  of  the 
desired  epidermis. 

Although  the  operation  for  cholesteatoma  is  the  same  as  for  caries,  the 
surface  affected  by  the  growth  requires  special  treatment ;  not  only  the  whole 
investing  membrane,  if  any,  should  be  thoroughly  curetted  away,  but  the 
surface  of  the  underlying  bone  should  be  as  thoroughly  curetted  as  its  posi- 
tion admits  to  remove  any  growth  in  the  Haversian  canals.  Zaufal  advocates 
cauterizing  it  with  a  Paquelin  cautery ;  Stacke  uses  an  electromotor  engine 
instead  of  the  curette. 

The  after-treatment  of  the  cavity  is  tedious,  lasting  from  three  to  six 
months ;  the  tamponing  must  be  kept  up  till  epidermization  has  covered  the 
greater  part  of  the  cavity ;  it  cannot  be  omitted  till  at  least  one  of  any  two 
opposing  surfaces  are  skin-covered.  When,  however,  epidermization  is  well 
advanced,  the  omission  of  the  tampons  and  exposure  to  the  air  will  hasten 
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the  cure.  Aristol  and  dermatol  in  powder  are  important  aids  to  epidermiza- 
tion  and  to  protect  the  young  epidermis  from  maceration. 

The  tyrapano-mastoid  exenteration,  whatever  method  of  performing  it 
experience  may  finally  determine  to  be  best,  seems  to  me  destined  to  take  an 
important  position  not  only  in  the  surgery  of  chronic  otorrheas,  but  also  in 
the  surgery  of  the  otitic  brain-diseases. 

The  otitic  brain-diseases  are  -. 

(1)  Pachymeningitis  externa  purulenta,  with  extradural  abscess; 

(2)  Leptomeningitis  purulenta,  or  arachnitis  ; 

(3)  Phlebitis  and  thrombosis  of  the  sinuses  and  of  the  jugular; 

(4)  Abscess  of  the  brain,  or  encephalitis. 

The  brain-disease  is  due  to  infection  of  the  brain  from  the  infected  ear, 
the  infectious  material  reaching  the  brain  through  disease  of  the  bone  next 
the  dura,  through  the  natural  communications  which  lead  from  the  ear  to  the 
inside  of  the  cranium,  or  through  some  of  the  tissue-connections,  blood-ves- 
sels, or  connective-tis.sue  fibrils,  which  pass  into  and  thi'ough  the  bone  from 
both  tympanum  and  dura.  If  the  extension  takes  place  through  the  roof 
of  the  temporal,  the  brain-di.sease  is  in  the  cerebrum  ;  if  through  the  inner 
wall,  the  brain-disease  is  in  the  cerebellum. 

The  folloAving  table  of  otitic  diseases  from  Korner  ^  has  a  most  important 
bearing  on  the  surgery  of  these  diseases  : 


Total. 

Bone  diseased  to 
dura. 

Bone  diseased,  but 
not  to  dura. 

Bone  healthy. 

Sinns  diseases  .  .  . 

39 

32  =  82  per  cent. 

3  =  7.7  per  cent. 

4=  10  per  cent. 

Brain-abscesses .  .  . 

40 

37  -  92 

1=  2.5  " 

2=  5  " 

Meniiigitides.   .  .  . 

30 

17  =  o7 

4=13.3  " 

9  =  30  " 

109 

86  =  79  per  cent. 

8=  7.3  percent. 

15  =  13.7  per  cent. 

The  tympano-mastoid  exenteration,  with  modification  for  circumstances, 
in  many  (tases  is  the  best  operation  for  these  intracranial  disea.ses ;  for  as  the 
ear  is  the  original  pus-focus,  still  active  and  still  infecting,  it  should  be  the 
first  point  to  attack.  This  is  the  only  operation  which  exposes  at  once  the 
entire  roof  of  the  antrum,  aditus,  and  tympanum,  and  also  the  inner  wall  of 
the  mastoid,  thus  allowing  a  thorough  exploration  of  most  of  the  .spots 
whence  transmis.sion  of  infection  to  the  brain  occurs.  It  also  allows  the 
most  perfect  drainage  by  evacuating  the  pus  at  its  most  dependent  position. 
In  many  cases,  moreover,  while  we  may  feel  confident  of  the  existence  of 
intracranial  disease,  we  are  unable  to  define  its  nature  exactly ;  in  other  cases, 
while  reasonably  certain  of  our  diagnosis  of  the  brain-trouble,  we  cannot  be 
sure  of  its  exact  location  ;  again,  in  a  very  considerable  proportion  of  cases 
the  surgeon  first  sees  the  patient  Avhen  the  brain-di.sease  is  so  active  that  time 
is  more  important  than  an  accurate  diagnosis.  In  all  of  these  classes  of  cases 
a  thorough  exposure  of  the  interior  of  the  bone  is  the  primary  step  for  diag- 
nosis, localization,  and  treatment ;  in  this  sense  the  operation  on  the  bone  is 
often  exploratory.  If  any  justification  of  this  course  is  necessary,  it  is  seen 
in  the  fact,  shown  in  the  table  above,  that  in  79  per  cent,  of  all  otitic  brain- 
diseases  the  bone  is  diseased  directly  upon  the  dura,  and  the  operation  on  the 
bone  means  following  the  disease  inward.  I  would  emphasize  this  necessity 
of  operating  early  in  intracranial  disease  without  waiting  for  an  accurate 
diagno.sis;  for  in  a  large  number  of  cases  the  full  complex  of  .symptoms 

'  Die,  Olitische  Erkmnkungen  des  Hirna,  der  Hirnhdute  nnd  der  JBluUeiter,  Frankfort,  1894. 
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necessary Jbr  u  perfect  localized  diagnosis  only  api)ears  a  few  hours  before 
death. 

Having  performed  the  tynipano-inastoid  exenteration  in  a  case  showing 
brain-.syiiiptoms,  disease  of  tlie  hone  next  the  brain  should  be  sought  by  a 
careful  examination  of  the  whole  superior  and  interior  walls  of  the  cavity. 
The  diseased  bone  may  be  oidy  a  point  not  larger  than  the  end  of  a  probe  ; 
if  found,  it  should  be  removed  with  curettes,  and  the  opening  enlarged  by 
curettes  or  rongeurs. 

With  pachymeningitis  externa  (extradural  ab.scess),  pus  is  immediately 
evacuated  ;ind  the  dura  cleansed.  If  the  disease  is  in  the  middle  fossa  the 
only  complications  are  ai-aehnitis  and  brain-abs(;e.ss ;  a  listula  through  the 
dura  renclers  one  or  the  other  probable,  and  such  a  fistula  should  then  be 
sought ;  if  not  found,  the  opening  in  the  bone  should  be  enlarged  so  far 
as  the  anatomical  situation  will  allow,  thorougli  drainage  (!stal)lished  by 
wicks  of  sterile  gauze,  and  the  wound  dressed  often  enough  to  keej)  it  free 
from  collections  of  pus,  usually  daily.  The  dura  becomes  covered  with 
granulations  which  adhere  to  the  edges  of  the  bone,  and  finally  is  covered 
by  epidermization  of  the  cavity. 

Sinus-thrombosis. — If,  however,  the  j)achymeningitis  is  in  the  cere- 
bellar fos.sa,  besides  the  possibility  of  arachnitis  and  brain-ab.sce.ss,  phlebitis  of 
the  lateral  sinus  should  be  looked  for,  as  it  is  a  very  common  complication.  It 
(!an  usually  be  recognized  by  feeling  the  cord  of  a  thrombus;  but  in  ca.se  of 
doubt  the  sinus  can  be;  ex|)lored  by  aspiration,  when  we  get  purulent  serum  if 
the  thrombus  is  broken  down  at  the  point  of  j)uncture,  no  fluid  of  any  kind  if 
the  thrombus  is  firm,  and  venous  blood  if  there  is  no  thrombus.  If  throm- 
bosis exists,  the  sinus  should  be  exposed  from  its  up|)cr  to  its  lower  curve  by 
removing  the  bone  with  curettes,  rongeurs,  or  an  engine,  laid  open  freely, 
and  the  thrombus  withdrawn  both  from  behind  and  from  below  .so  far  as  it 
is  broken  down,  and  the  vein  cleansed.  Hemorrhage  from  removal  of  the 
thrombus  has  never  been  reported,  I  believe ;  should  it  occur,  it  can  be 
checked  by  a  tampon  of  iodoform  gauze.  Before  opening  the  sinus,  how- 
ever, the  internal  jugular  had  better  be  ligated  to  prevent  dis])lacement  of 
thrombi  and  general  infection  ;  but  the  dangers  of  a  prolonged  operation 
or  infiltration  of  the  neck  from  a  gravitation-abscess  through  the  base  of 
the  mastoid,  or  from  periphlebitis,  may  render  this  ligation  inadvisable  or 
impossible. 

The  following  table  from  Korner  is  certainly  in  favor  of  the  ligation  : 


Operations  on  the  Lateral  Sinus: 


Cured. 

Died. 

Total. 

With  ligation  of  jugular  

Without  ligation  of  jugular    .  .  . 

26  =  63.4  per  cent. 
16  =  42    per  cent. 

15  =  36.6  per  cent. 
22  =  58  percent. 

41 

38 

42            per  cent. 

37            per  cent. 

79 

Cured. 

Died. 

Total. 

Ligation  before  evacuation  of  sinus. 
Ligation  after  " 
Ligation  witlinut       "  " 
Ligation  between  beginning  and  end 

19  —  68    per  cent. 
6  =  60    per  cent. 
1  =  50    per  cent. 

0 

9  =  32    per  cent. 
4  =r  40    ])er  cent. 
1  =  50    per  cent. 

1 

28 
10 
2 

1 

41 
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Cause  of  Death  of  Above  37  Cases: 

Pyemia  with  lung-abscesses  

Pyemia  witliout  lung-abscesses  

Leptomeningitis  

Leptomeningitis  and  j)yemia  

Brain-abscess  

Shocit  

Not  determined   

37 

If  a  fistula  through  the  dura  is  found,  arachnitis  or  brain-abscess  is  prob- 
able; to  distinguish  which  is  present  is  often  impossible.  If  the  former,  the 
case  is  hopeless ;  if  the  latter,  there  is  a  possibility  of  cure.  If  the  fistula  is 
toward  the  cerebrum,  tiic  dura  should  be  exposed  over  an  extended  surface, 
if  possible,  as  large  as  S  cm.  in  diameter,  by  cutting  away,  if  necessary,  the 
linea  temporalis ;  if  toward  the  cerebellum,  by  cutting  away  the  posterior 
portion  of  the  mastoid.  The  dura  should  then  be  opened  by  a  crucial  in- 
cision, and  if  the  abscess  has  reached  the  surface,  as  is  often  the  case,  pus  is 
immediately  evacuated  and  the  abscess  can  be  freely  opened.  If  only  a  small 
fistula  is  seen  in  the  brain-tissue,  or  if  no  fistula  is  seen,  the  brain  must  be 
explored  with  a  director.  How  deep  this  exploration  can  be  carried  without 
injuring  specially  important  parts  is  of  great  consequence.  These  special 
parts  are  the  anterior,  inferior,  and  posterior  horns,  the  lenticular  nucleus, 
and  the  inner  capsule  ;  these  can  be  avoided  by  confining  the  exploration  to  2^ 
cm.  (1  inch)  ^  perpendicularly  inward  from  the  surface  of  the  dura  and  4  cm. 

inches)  at  an  angle  of  45  degrees  with  the  surface ;  from  the  base  of  the 
brain  upward  the  exploration  can  be  carried  to  any  distance,  provided  it  is 
ke])t  outside  of  2-|^  cm.  from  the  lateral  surface.^ 

Exploration  having  proved  the  presence  of  an  abscess,  the  exploratory 
puncture  should  be  enlarged  by  tearing,  the  abscess  thoroughly  evacuated, 
drained  by  gauze  wicks,  and  subsequent  drainage  provided  for  in  the  dressing. 

In  case  of  doubtful  diagnosis  or  localization,  this  plan  of  following  the 
disease  inward  by  a  tympano-mastoid  exenteration  or  some  modification  of  it 
is  often  best  in  my  opinion  ;  but  it  has  its  distinct  limitations  due  (1)  to  the 
condition  of  the  bone,  (2)  to  the  abscess  lying  beyond  reach  from  the  ear. 
Under  the  first  we  may  have  such  a  bony  sclei'osis  or  such  a  low  roof  and 
projecting  Fallopian  prominence  or  such  an  outward  and  forward  curvature 
of  the  sigmoid  groove  as  to  forbid  an  opening  sufficiently  large  for  the  brain- 
operation.  Under  the  second  are  the  very  exce]itional  abscesses  in  the  frontal 
or  occipital  lobes,  abscesses  in  the  ujiper  convolution  of  the  temporal  lobe, 
and  some  abscesses  of  the  cerebellum. 

If  the  condition  of  the  bone  forbids  the  opening  through  the  ear,  bearing 
in  mind  the  statistics  which  show  that  the  chances  are  80  in  100  the  brain- 
disease  is  directly  connected  with  the  bone,  any  exploration  should  be  close 
to  the  bone.  To  get  at  the  mastoid  and  tympanic  roof  the  skull  may  be 
opened  at  a  point  ^  cm.  horizontally  backward  from  a  point  2  cm.  above  the 
upper  edge  of  the  osseous  meatus,  the  dura  opened  and  explorations  made  as 
already  described.  To  get  at  the  inner  surface  of  the  mastoid  the  posterior 
portion  of  that  bone  can  be  removed  till  the  dura  is  ftdly  exposed  for  at  least 
2  cm.  behind  the  lateral  sinus ;  explorations  can  then  be  made  in  the  cerebel- 
lum in  any  direction  to  the  depth  of  3.5  cm.  inside  the  lateral  sinus.  Another 
method  of  exposing  the  cerebellum,  where  the  mastoid  is  .so  heavy  or  sclerosed 
as  to  make  the  above  operation  inadvisable,  is  to  strike  a  basal  line  from  the 

•  Hansberg:  Archives  of  Otology,  Jan.,  1895.  '  Measurements  for  an  adult  brain. 
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inferior  osseous  edge  of  the  orbit  to  the  occipital  protuberance,  and  to  open 
the  skull  on  this  line  5  to  7  cm.  back  from  the  edge  of  the  osseous  meatus, 
just  below  the  superior  curved  line  of  the  occipital  bone. 

Abscesses  beyond  reach  from  the  ear  can  only  be  diagnosticated  by  a  com- 
plete complex  of  localizing  symptoms ;  where  such  a  diagnosis  can  be  made, 
the  skull  must  be  opened  over  the  seat  of  this  abscess.  To  reach  the  upper 
or  first  temporal  convolution,  enter  the  skull  2  cm,  back  from  a  point  3  to 
3.5  cm.  above  the  upper  edge  of  the  osseous  meatus ;  to  get  at  frontal  or  occi- 
pital abscesses,  open  over  their  seat  as  determined  by  previous  localizing  symp- 
toms ;  for  them  no  rules  can  be  given. 

I  would  here  utter  a  caution  about  the  dangers  of  the  trephine,  at  least 
on  the  squamous  portion  of  the  bone,  which  varies  very  much  in  thickness  in 
different  ])arts,  and  the  trephine  may  easily  enter  the  brain  at  one  part  of  its 
circumference  some  time  before  it  has  penetrated  the  bone  in  another  part. 
In  my  opinion  the  only  proper  instruments  are  chisel  and  mallet,  round  burrs 
for  thinning  the  inner  cortex,  and  rongeurs  to  enlarge  the  first  opening  made. 

Hesitation  should  always  be  felt  in  regard  to  opening  the  dura ;  it  is 
justified  only  by  the  existence  of  a  fistula  in  it  or  by  urgent  symptoms  point- 
ing to  the  encephalon,  exclusive  of  arachnitis.  Ex])lorations  can  be  carried 
to  the  dura  with  very  little  risk  ;  it  is  a  fibrous  membrane  not  easily  infected  ; 
but  its  incision  exposes  the  arachnoid  and  pia,  which  are  extremely  sensitive 
to  infection,  and  prolapse  of  the  brain  is  very  apt  to  follow  withdrawal  of  the 
support  afforded  by  the  dura. 

Where  the  ear  cavities  are  not  opened  primarily,  they  must  receive  atten- 
tion after  the  brain-operation,  or  at  a  subsequent  operation  it  should  never  be 
forgotten  that  they  are  the  original  cause  of  the  brain-disease. 
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ANATOMY  OF  THE  UPPER  AIR-PASSAGES,  INCLUD- 
ING HISTOLOGY  AND  EMBRYOLOGY. 

By  HARRISON  ALLEN,  M.  D. ,  LL.D. ,  and  ARTH  UR  A.  BLISS,  A.  M.,  M.  D. , 

OF  PHILADELPHIA. 


EMBRYOLOGY  OF  THE  NOSE,  PHARYNX,  LARYNX, 

AND  TRACHEA. 

By  Dk.  Arthur  Ames  Bliss. 

The  Nose. — Tlie  development  of  the  nose  begins  about  the  fourth  week 
of  fetal  life. 

On  either  side  of  the  fore-brain  the  epiblast  becomes  thickened,  and  in 
the  center  of  the  olfactory  area  thus  formed  a  depression  appears,  the  olfac- 
tory depression.  This  assumes  a  pyriform  shape,  the  larger  opening  external, 
the  smaller  extending  backward  as  a  groove  toward  the  buccal  invagination, 
where,  very  early,  appear  the  rudiments  of  Jacobson's  organ. 

The  rudimentary  base  of  the  nose,  the  fronto-nasal  procesH,  appears  in 
the  median  line  at  the  lower  margin  of  the  fore-brain  (Fig.  529).  A  depres- 
sion exists  in  the  center  of  this  process,  and  on  either  side  of  the  depression 
are  the  mesial  nasal  processes,  their  bases  being  united  to  the  fronto-nasal 
process,  while  their  free  margins  terminate  in  tubercles — the  globular  pro- 
cesses.  These  eventually  appi-oach  one  another  until  they  unite  in  the  median 


Fig.  529.— Head  of  human  embryo,  show-  Fig.  530.— Head  of  an  embryo,  showing 

ing  above  the  oral  cavity  the  fronto-nasal  and  "       the  development  of  the  lateral  nasal  pro- 

mesial  nasal  processes  (His).  cesses  (His). 

line  and  form  the  intermaxillary  process  and  middle  portion  of  the  upper 
lip.  ,  A  depressed  surface  is  left  between  them,  and  from  this  is  formed  the 
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Fig.  531.— Head  of  enibryo,  partly  sec- 
tioned to  show  the  beginning  palatal 
processes  growing  inward  (His). 


lower  part  of  tlie  nasal  septiini.  During  this  development  the  globular  pro- 
cesses extend  backward,  also  bordering  tiie  space  which  will  become  eventually 
the  roof  of  the  mouth  (Fig.  530).  This  backward  extension  constitutes  the 
nasal  laminae,  by  the  development  of  which  the  nasal  septum  is  completed. 
Two  processes,  the  lateral  naml  processes,  with  bases  attached  to  the  fore- 
brain  on  either  side,  external  to  the  fronto-nasal  process,  grow  forward  around 
the  olfactory  depressions,  unite  in  the  median  line,  and  form  the  alse  nasi. 

In  their  devel()])n)ent  they  meet  the  maxillary 
processes,  also  growing  forward  to  the  median 
line,  and  between  the  maxillary  processes  and 
the  lateral  nasal  processes  is  found  a  groove  on 
either  side  of  the  head,  extending  from  the  eye 
to  the  nose — the  lacrymal  groove.  The  maxil- 
lary processes  as  they  approach  one  another 
oome  in  contact  and  unite  with  the  free  ends  of 
the  globular  processes,  a  junction  which,  to- 
gether with  the  intermaxillary  process,  forms 
the  lip  and  upper  jaw,  thus  making  the  division 
between  the  anterior  part  of  the  nasal  passage 
and  the  buccal  cavity  (Fig.  531).  Posterior  to 
this  now  closed  anterior  part,  the  olfactory 
depressions  still  open  into  the  mouth  ;  but 
from  the  outer  sides  of  these  depressions  pro- 
cesses are  thrown  out  (Fig.  531)  which  develop 
into  the  turbinal  bodies,  while  gradually  the 
developing  palatine  processes  of  the  superior  maxilla,  outgrowths  from  the 
embryonic  maxillary  processes,  approach  the  lower  part  of  the  nasal  septum, 
and  unite  with  it  and  with  one  another  to  form 
the  roof  of  the  mouth  and  floor  of  the  nose.  The 
nares  and  buccal  cavity  are  thus  separated  from 
one  another  (Fig.  532),  except  in  the  extreme  pos- 
terior part  of  the  nasal  passages,  where,  in  the 
naso-pharynx,  is  found  the  free  opening  from  the 
nares  to  the  oro-pharynx. 

The  Mouth,  Pharynx,  I^arynx,  and 
Trachea.— In  the  process  of  evolution  of  the 
embryo  from  the  blastoderm  the  three  embryonic 
layers  gradually  enfold  three  distinct  cavities,  called 
the  fore-gut,  the  hind-gut,  and,  between  them,  a 
space  which  long  remains  in  free  communication 
with  the  yolk-sack.  The  cephalic  portion  of  the 
embryo  is  bent  at  a  right  angle  around  the  anterior 
part  of  the  fore-gut.  Below,  the  latter  is  bounded 
by  the  heart.  A  thin  epithelial  membrane  sepa- 
rates the  fore-gut  from  the  involution  of  the  epiblast  which  forms  the  buccal 
cavity,  or  stomodoium.  This  deepens,  projecting  upward  into  the  angle 
between  the  fore-  and  mid-brains,  where  the  ])ituitary  body  is  formed  ;  the 
epithelial  septum  between  the  buccal  cavity  and  the  fore-gut  disappears ;  and 
the  process  of  development  already  described  in  treating  of  the  growth  of 
the  nose  completes  the  formation  of  the  face  and  mouth.  The  anterior  part 
of  the  fore-gut,  the  area  of  the  pharynx,  enlarges,  and  the  hypoblastic  layer 
throws  out  four  projections  on  either  side  in  order  from  above  downward. 
Opposite  these  outgrowths  the  epiblastic  layer  projects  inward,  and  four  clefts 


Fig.  532.— Head  of  embryo, 
showing  the  completed  union 
of  the  constituents  of  the  nose 
and  lip  (His  and  Quain). 


DIVISIONS  OF  THE  PHARYNX. 
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in  the  pharyngeal  wall  are  thus  formed,  the  cephalic  visceral  clefts.  About 
them  the  pharyngeal  wall  thickens  into  five  curved  ridges,  the  cephalic  visceral 
arches.  A  forked  elevation  termed  the  furcula  separates  the  second  and  third 
visceral  arches  (Fig.  533).  A  groove  passes  through 
its  center,  and  immediately  in  front  of  this,  in  the 
receding  angle  between  the  two  arms  of  the  second 
arch,  a  tubercle  projects,  the  tubercle  impar  (see 
Fig.  533).  The  second  and  third  arches  coalesce 
at  their  receding  angles  to  form  one  mass  with  four 
projecting  arms.  The  latter  grow  forward  into  a 
V-shaped  projection,  enclosing  the  tubercle  impar 
and  uniting  into  one  mass  to  form  the  tongue. 
The  epiglottis  is  developed  from  the  furcula,  and 
from  it  also  develop  the  ary-epiglottic  folds  and 
arytenoid  cartilages.  The  groove  seen  iu  its  center 
extends  to  the  entrance  of  the  larynx. 

Of  the  visceral  clefts  the  first,  called  the  hyo- 
mandibular  cleft,  is  an  important  element  in  the 
formation  of  the  Eustachian  tube  and  middle  ear. 

The  median  base  of  the  branchial  rudiments  gradually  separates  from  the 
esophagus,  serving  as  a  partition- wall  between  the  latter  and  the  larynx 
and  trachea. 


Fig.  533. — Posterior  aspect  of 
the  visceral  arches  as  seen  from 
the  interior  of  the  pharynx  (His). 


ANATOMY  OF  THE  NASO-PHARYNX,  PHARYNX,  LARYNX,  AND 

TRACHEA. 

The  Pharjmx. — The  pharynx  is  the  common  entrance  to  the  respiratory 
and  digestive  tracts.  For  purposes  of  description  and,  also,  clinically,  it 
may  be  divided  into  three  distinct  areas — the  naso-  or  rhino-pharynx,  the 
oro-pharynx,  and  the  laryngo-pharynx  (Fig.  536). 

The  rhino -pharynx  lies  immediately  posterior  to  the  nasal  chambers  or 
po.sterior  nares.  It  is  slightly  quadrilateral  in  shape,  its  transverse  diameter 
measuring  about  one  and  three-eighths  inches,  while  its  antero-posterior  and 
vertical  diameters  are  about  three-quarters  of  an  inch. 

In  front  it  is  bounded  by  the  two  oval  openings  of  the  posterior  nares, 
with  the  rear  margin  of  the  vomer  in  the  median  line  (see  Figs.  535  and 
562).  This  margin  is  thin  below,  but  widens  into  two  lateral  arms  or  wings 
above,  where  the  vomer  is  attached  to  the  body  of  the  sphenoid  bone.  The 
upper  surface  of  the  naso-pharynx  or  vault  is  formed  by  the  basilar  process 
of  the  occipital  bone  and  a  portion  of  the  body  of  the  sphenoid  bone  (see 
Fig.  434),  On  either  side  it  is  flanked  by  the  pharyngeal  openings  of  the 
Eustachian  tubes  (see  Figs.  451,  562).  Its  floor  is  formed  by  the  soft  palate 
and  by  the  opening  into  the  oro-pharynx. 

The  mouths  of  the  Eustachian  tubes  present  prominent  projections  on 
either  side  of  the  naso-pharynx,  formed  mainly  from  the  cartilage  of  the 
tube.  The  orifice  of  each  tube  lies  about  on  a  plane  with  the  posterior 
margin  of  the  vomer.  Its  exact  position  varies  in  different  subjects.  A 
well-defined  ridge  of  cartilage  roofs  the  tube  and  forms  its  posterior  lip. 
The  ridge  is  less  prominent  in  front  than  above  and  behind  the  Eustachian 
opening.  It  is  not  seen  below  the  orifice.  The  mucous  membrane  of  the 
naso-pharynx  forms  a  distinct  fold  where  it  is  reflected  over  the  posterior 
lip  of  the  tube  and  passes  thence  to  the  pharynx.  Luschka  terms  this  fold 
the  plica  sa/pivgo-pharynf/ea.  A  similar  fold,  less  marked  however,  extends 
from  the  anterior  lip  of  the  tube  to  the  soft  palate,  termed  by  Luschka  the 
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plini  s<tlpinf/n-j)<i/(i(i)i<i.  A  crescent-shaped  depression  is  seen  immediately 
beiiind  the  posteri(>r  lip  of"  the  Eusta(;hian  opening— the /o.s.sa  of  Eosemaiil/cr. 
It  is  of  considerable  clinical  importan(!e,  as  it  is  a  valuable  guide  in  the 
introduction  of  a  catheter  into  the  Eustachian  opening.  The  Eustachian 
openings,  closed  during  a  state  of  rest,  are  opened  by  the  contractions  of  the 
ten.sor  and  (toator  paUdi  muscles.    The  tensor  muscle,  termed  also  the  uphmo- 


FiG.  534.— Sagittal  section  of  the  head  and  neck,  showing  the  upper  air-passages,  beginning  at  the 
nostril  (]),  including  the  superior  (5),  middle  (6),  and  inferior  (7)  nasal  meatus  beneath  the  corresponding 
turbinals,  the  sphenoid  sinus  (8),  the  Eustachian  tube  (10),  the  rhino-pharynx  and  Kosenmiiller's  fossa 
(11)  above  the  soft  palate  (12),  the  oro-pharynx  (26),  and  fauces  (22),  and  tlie  laryngo-pliarynx  (27).  The 
trachea  is  not  shown  below  the  cavity  of  the  larynx  (28)  with  its  ventricle  (2!))  bordered"  by  the  vocal 
cord  below  and  the  ventricular  liand  above.  The  relation  of  the  epiglottis  (:iO)  to  tlie  larynx  below 
it  and  the  hyoid  bone  (31)  in  front  is  well  shown;  but  the  tongue  (17)  really  fills  the  mouth  normally 
and  lies  in  contact  with  the  soft  and  hard  palate  (14),  the  uvula  (21)  reaching  to  the  epiglottis,  as  the 
mouth  is  not  properly  a  part  of  the  air-passages  (Leidy). 


salpingo-staphylinus,  or  dilator  muscle,  arises  from  the  scaphoid  fossa  and 
base  of  the  internal  pterygoid  plate  of  the  sphenoid  bone,  and  from  the  front 
of  the  entire  cartilaginous  portion  of  the  Eustachian  tube.  Its  fibers  pass 
downward,  winding  around  the  hamular  process  of  the  sphenoid  bone,  and 
are  inserted  in  the  soft  palate.  Its  contraction  dilates  the  tube  by  drawing 
the  anterior  margin  of  its  cartilage  and  the  membranous  front  Avail  downward 
and  forward  (see  Fig.  450).  The  levator  palati  muscle  arises  from  the  petrous 
portion  of  the  temporal  bone  and  from  the  cartilaginous  part  of  the  Eustachian 
tube.  Its  fibers  are  inserted  by  a  broad  tendon  into  the  median  line  of  the  soft 
palate  (Fig.  535).  Its  fiuKition  is  to  lift  the  lower  Avail  of  the  Eustachian  tube, 
which  tends  to  separate  the  lateral  walls  and  open  the  tube.  The  jm/afo- 
pharyngeus  muscle,  described  later,  is  also  partially  attached  to  the  cartilag- 
inous part  of  the  Eustachian  tube.  It  acts  as  an  aid  to  the  levator  j)alati 
muscle. 


STRUCTURE  OF  THE  NASO-PHAliYNX. 
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The  covering  of  the  naso-pharynx  consists  of  mucous  ineinhranc  richly 
supplied  with  mucous  glands  and  having  a  covering  of  columnar  ciliated 
epithelium.  Beneath  the  mucous  membrane  lies  a  dense  fibrous  aponeurosis,, 
which  is  the  upper  part  of  the  general  pharyngeal  aponeurosis.  It  is  firmly 
attached  to  the  basilar  process  of  the  occipital  bone  and  to  the  i)etrous  por- 
tion of  the  temporal  bone. 

In  certain  subjects  suffering  from  sclerotic  or  atrophic  rhinitis,  a  well- 
defined  ridge  is  seen  to  project  from  the  i)osterior  and  lateral  walls  of  the 
naso-pharynx  about  at  the  level  of  the  free  margin  of  the  soft  palate.  Act- 
ing with  the  palate,  when  the  latter  is  raised,  this  ridge  becomes  very  prora- 


Naso-pharynx ' 


Ovo-phai-ynx 


Lanjngo-phan/iu* 


Fig.  53.').— Pharynx  from  behind,  showing  its  muscles.  The  levator  palati  (1)  is  seen  to  arise  beneath 
the  Eustachian  tube  (.S),  to  be  inserted  into  the  velnm,  as  is  the  tensor  !2)  alter  hooking  around  the  ham- 
ulus at  a.  The  palato-glossus  (3)  and  the  palato-pharyngeus  (4)  form  the  anterior  and  posterior  pillars 
enclosing  the  tonsils  (fi),  and  the  azygos  (6)  passes  down  upon  the  uvula  (7).  The  inferior  (9),  middle  (10), 
and  superior  (11)  constrictors  of  the  pharynx  are  shown  partially,  and  the  posterior  nares,  the  oral  cavity 
(normally  filled  by  the  tongue),  and  the  larynx  (12)  (Browne). 


inent,  "  Passavant's  cushion,"  and  helps  to  close  the  opening  from  the  naso- 
to  the  oro-pharynx,  as  strings  pucker  up  and  close  the  mouth  of  a  purse. 

Its  existence  often  interferes  with  the  escape  of  secretions  downward  from 
the  naso-pharynx,  and  thus  causes  their  retention  and  crust-formatiou  at  this 
point.  This  ridge  is  caused  by  the  prominence  of  the  contracting  upper 
fibers  of  the  superior  constrictor  muscle  of  the  |)harynx  as  they  pass  down- 
ward and  backward  along  the  free  superior  margin  of  the  muscle  from  its 
wide  attachment  above  to  the  median  line  of  the  pharyngeal  aponeurosis. 

The  lymphoid,  structure  in  the  naso-pharynx  is  of  great  clinical  impor- 
tance. This  tissue  is  a  ])art  of  "  the  lym])h()id  ring"  of  the  pharynx.  It 
is  located  in  the  center  of  the  superior  and  posterior  walls  of  the  naso- 
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pharynx,^  and  spreads  laterally  on  either  side  to  the  recesses  above  the  lips 
of  the  Eustaci»ian  openings  and  even  into  the  fossaj  of  Rosenmiiller.  Nor- 
mally, it  is  about  one-fourth  of  an  inch  in  thickness,  and  should  not  cause 
occlusion  of  the  naso-])haryngcal  space  or  pressure  upon  the  Eustachian 
opening.  In  structure  it  is  a  collection  of  lymph-follicles,  or  adenoid  tissue, 
held  together  in  a  loose  fibrous  network  of  connective  tissue  and  covered 
with  mucous  membrane  having  columnar  ciliated  epithelium.  In  rather  rare 
instances  an  opening  is  observed  leading  to  a  closed  sac  in  the  center  of  the 
mass,  termed  the  bursa  pharyngea.  Its  very  existence  as  a  normal  structure 
has  been  questioned  by  many  writers.  When  present  it  is  doubtless  an 
abnormal  phase  of  development  (see  page  949). 

The  blood-supply  of  the  naso-pharynx  comes  through  the  ascending 
pharyngeal  artery,  a  branch  of  the  external  carotid  ;  through  the  ascending 
palatine,  a  branch  of  the  facial ;  and  through  the  spheno-palatine,  a  branch 
of  the  internal  maxillary  (see  Fig.  549). 

The  veins  pass  into  tlie  internal  jugular  vein. 

The  nerve-supply  comes  from  the  superior  maxillary  nerve  (second  branch 
of  the  fifth  nerve)  and  from  the  pneumogastric  and  glosso-pharyngeal  nerves. 

The  Oro-pharynx  and  Laryngo-pharynx. — The  oro-pharynx  may  be 
said  to  extend  downward  from  the  projection  on  the  posterior  wall  of  the 
pharynx  caused  by  the  tubercle  on  the  anterior  arch  of  the  first  cervical 
vertebra.  An  imaginary  line  from  this  point  to  the  base  of  the  uvula  serves 
as  a  dividing-line  between  the  naso-  and  oro-pharynx  (Fig.  534).  We  shall 
refer  to  the  oro-  and  laryngo-pharynx  as  the  pharynx  proper.  It  is  quadri- 
lateral in  shape,  its  antero-posterior  diameter  being  much  more  narrow  than 
its  transverse.  Its  anterior  wall  extends  from  the  base  of  the  uvula  and 
the  free  margin  of  the  soft  palate  downward  across  the  oral  cavity  to  the 
posterior  extremity  of  the  greater  horn  of  the  hyoid  bone.  Its  posterior 
wall  extends  from  the  tuberosity  on  the  anterior  arch  of  the  first  cervical 
vertebra  to  the  orifice  of  the  esophagus.  Its  lateral  walls  are  in  relation 
with  the  common  and  internal  carotid  arteries,  the  internal  jugular  vein,  the 
sympathetic  nerve,  and  the  eighth  and  ninth  cranial  nerves. 

In  general  structure  the  pharynx  is  a  musculo-membranous  sac  consist^ 
ing  of  three  layers,  an  inner  mucous  membrane,  a  middle  fibrous  layer, 
and  an  outer  layer  of  muscular  tissue. 

The  mucous  membrane  of  the  pharynx  is  thin,  and  in  the  naso-  and  oro- 
pharynx adheres  closely  to  the  fibrous  layer  beneath  it.  Like  the  mucous 
covering  of  the  alimentary  tract  in  general  its  epithelial  layer  consists  of 
squamous  cells.  As  the  pharyngeal  vault  is  approached  the  epithelium 
changes  more  and  more  to  the  type  found  in  the  respiratory  tract,  and,  in 
the  purely  respiratory  tract  of  the  naso-pharynx,  it  becomes  columnar  and 
ciliated.  Two  varieties  of  glands  are  found  in  the  pharyngeal  raucous  mem- 
brane. One,  the  ordinary  muciparous  gland,  exists  in  greatest  number  in  the 
oro-pharynx  and  upon  the  soft  palate.  The  glands  of  the  second  variety  lie 
deeper  in  the  mucous  membrane  and  belong  to  the  lymphoid  type.  These 
ductless  follicles  are  scattered  irregularly  throughout  the  mucous  membrane, 
but  exist  in  greatest  number  along  the  lateral  surfaces  of  the  pharyngeal  wall, 
lying  closely  behind  the  so-called  posterior  faucial  pillars. 

The  fibrous  layer  of  the  pharynx,  or  pharyngeal  aponeurosis,  external  to 
the  mucous  memlDrane  is,  in  the  upper  pharyngeal  region,  very  dense  in 
structure;  but  in  the  laryngo-pharynx  it  becomes  thinner,  until  it  is  scarcely 
to  be  traced  at  the  entrance  of  the  esophagus.  In  the  naso-pharynx  it 
adheres  closely  to  the  basilar  process  of  the  occipital  (Fig.  536). 


THE  CONSTRICTORS  OF  THE  PHARYNX. 
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The  muscular  coat  of  the  pharynx,  its  third  and  deepest  layer,  consists  of 
three  flat  constrictor  muscles,  so  arranged  as  to  form  a  sheath  around  the 
posterior  and  lateral  walls.  .       /•  u 

The  superior  constrictor  muscle  arises  from  the  lower  portion  of  the  margm 
of  the  internal  pterygoid  plate  and  from  its  hamular  process,  from  tiie  portion 
of  the  palate-bone  adjacent  and  from  the  reflected  tendon  of  the  tensor  palati 
muscle,  from  the  pterygo-maxillary  ligament,  from  the  alveolar  process  of 
the  superior  maxilla  above  the  posterior  extremity  of  the  mylo-hyoid  ridge, 


Fig.  536.— Lateral  view  of  the  pharynx,  larynx,  and  esophagus,  showing  the  superior  fll),  middle  (10), 
and  inferior  (9;  constrictors,  arising  from  the  pterygo-maxillary  ligament  (4),  the  hyoid  bone  (6),  and  the 
larynx  (7),  respectively,  to  pass  back  to  the  posterior  raph6.  The  arrangement  of  the  fibers  clearly  sug- 
gests the  action  of  the"  superior  constrictor  in  closing  off  the  rhino-pharynx  before  deglutition  through 
action  of  the  lower  constrictors. 

and  from  the  sides  of  the  tongue,  where  a  few  fibers  of  the  superior  constrictor 
are  in  connection  with  the  genio-hyoglossus  muscle.  From  this  very  widely- 
distributed  attachment  the  fibers  of  the  main  body  of  the  muscle  curve  back- 
ward to  be  attached  to  the  raph6  in  the  median  line  of  the  pharyngeal  apo- 
neurosis. The  superior  fibers  curve  backward  and  upward,  blending  with  the 
fibrous  aponeurosis  which  covers  the  pharyngeal  vault,  and  is  attached  to  the 
pharyngeal  spine  of  the  occipital  bone.  The  projecting  ledge  caused  by  the 
free  upper  margin  of  this  muscle,  already  mentioned,  assists  in  closing  the 
naso-  from  the  oro-pharynx,  and  is  of  clinical  importance  in  some  cases  of 
atrophic  rhinitis.  The  superior  constrictor  is  quadrilateral  in  form,  and  its 
fibers  are  thinner  than  are  those  of  the  middle  and  inferior  constrictors.  Its 
inferior  fibers  are  partially  overlapped  by  the  upper  fibers  of  the  middle 
constrictor. 
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The  mUhUe  condrictor,  arisinj^  from  the  greater  and  kisser  horns  of  the 
hyoid  bone  and  from  the  stylo-hyoid  ligament,  is  a  fan-shaped  muscle,  its 
fibers  passing  up,  back,  and  down  to  the  median  raphe. 

The  infenor  constrictor,  the  largest  of  the  three,  arises  from  the  thyroid 
and  cricoid  cartilages,  its  attachment  to  the  thyroid  being  at  the  inferior 
cornua  and  along  tlie  oblique  lines  on  the  sides  of  the  ahc  and  on  the  surfaces 
immediately  behind  these  lines,  almost  as  far  as  the  posterior  borders.  From 
the  cricoid  cartilage  it  arises  in  the  interval  between  the  crico-thyroid  muscles 
in  front  and  the  facet  for  the  crico-thyroid  articulation  behind.  The  fibers 
[)ass  backward  and  slightly  njiward,  and  are  attached  to  the  raphe  in  the 
median  line  of  the  pharyngeal  aponeurosis,  the  ascending  fibers  overlapping 
the  lower  fibers  of  the  middle  (constrictor,  while  the  lower  fibers  blend  with 
the  circidar  muscular  fibers  of  the  esophagus.  Beneath  the  constrictor  mus- 
cles are  found  the  /.ongius  colli  and  the  rectm  cdpitis  anticus  muscles,  with  the 
cervical  vertebrje  beyond. 

The  three  constrictor  muscles  are  the  chief  elements  in  the  formation  of 
tlie  muscular  layer  of  tho  pharynx.  Certain  other  muscles,  however,  con- 
tribute to  the  formation  of  this  muscular  coat,  and  ai'e  classified  among  the 
muscles  of  the  ])harynx.  These  are  the  stylo-pharyngeus,  tlie  indato-rjlossus, 
the  pnlato-pharyiigeus,  and  the  stylo-hyoid. 

The  stylo-phdrync/eus  (see  Figs.  535,  536)  is  a  long,  narrow,  muscular  band, 
round  and  cord-like  above,  where  it  arises  from  the  inner  side  and  base  of 
the  styloid  process,  but  flattened  and  widened  as  it  descends  by  the  side  of  the 
pharynx,  passing  between  the  superior  and  middle  constrictors.  Most  of  its 
fibers  terminate  beneath  the  mucous  membrane  of  the  pharyngeal  wall,  some 
merging  with  fibers  of  the  constrictor  muscles.  Other  fibers  descend  farther 
and  are  inserted  into  the  thyroid  cartilage  on  its  posterior  border. 

The  palato-pharyngeus  muscle  (see  Figs.  534,  535)  is  a  broad  thin  band, 
widening  as  it  descends,  apparently  from  the  base  of  the  uvula,  and  passes 
down  and  back,  to  be  lost  in  the  lateral  pliaryngeal  Avails.  It  forms  with  the 
covering  mucosa  the  "  ])osterior  pillar  of  the  fauces."  Its  superior  origin  is  by 
two  fasciculi  in  the  soft  palate,  joining  their  fellows  of  the  opposite  side  in 
the  median  line.  It  is  inserted  with  the  stylo-pharyngeus  into  the  posterior 
border  of  the  th\  roid  cartilage.  A  few  of  its  fibers  spread  along  the  sides  of 
the  pharynx  and  cross  the  latter  to  join,  in  the  median  line,  those  from  the 
opposite  side. 

The  palato-r/lossus  muscle  (see  Figs.  534,  535)  forms  the  so-called  "anterior 
pillar  of  the  fauces."  It  is  a  narrow  fibrous  band,  narrower  and  thinner 
than  the  palato-pharyngeus  muscle,  or  "  posterior  pillar."  Its  upper  attach- 
ment is  the  anterior  surface  of  the  soft  palate.  It  passes  in  front  of  the 
tonsil  downward,  forward,  and  outward,  and  is  inserted  into  the  sides  and 
back  of  the  tongue. 

Blood-supply  of  the  Pharynx. — Arteries. — The  ascending  pharyngeal 
arteries,  branches  of  the  external  carotid,  supply  the  constrictor  muscles  and 
the  mucous  membrane.  They  may  be  of  abnormal  size,  not  rarely  so  large 
as  to  cause  a  distinct  pulsation  on  one  or  both  sides  of  the  pharynx,  just 
behind  the  posterior  faucial  pillars. 

The  Vidian  and  descending  palatine  arteries,  branches  from  the  internal 
maxillary  artery,  also  supply  the  pharyngeal  tissues,  as  do  branches  from  the 
facial,  the  tonsillar,  and  ascending  palatine  arteries. 

Veins. — A  thick  network  of  veins  is  found  in  the  fibrous  layer  of  the 
pharynx,  forming  tlie  pharyngeal  ])lexus  in  the  posterior  and  lateral  walls. 
"From  these  the  blood  is  led  by  the  pharyngeal  vein  into  the  internal  jugular. 
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LijinphaticK. — The  lymph-vessels  follow  the  course  of  the  pharyngeal 
plexus  and  veins  and  enter  the  chain  of  lymphatic  glands  along  the  sheath  of 
the  carotid,  terminating  on  the  right  side  in  the  right  ductus  lymphaticus ;  on 
the  left  in  the  thoracic  duct. 

Nerves. — The  sensory  nerves  of  the  pharynx  come  from  the  glosso-pharyn- 
geal.  The  motor  nerves  are  derived  from  the  glosso-pharyngeal  and  pneuino- 
gastric.    These,  with  the  sympathetic,  unite  to  form  the  pharyngeal  plexus. 

Lijmphoid  Structure  of  the  Pharynx. — Reference  has  been  made  already  to 
the  ductless  follicles  in  the  pharyngeal  raucous  membrane  and  to  their  special 
seats  of  location  on  the  lateral  and  postero-lateral  walls  of  tlie  pharynx. 

At  certain  points  in  the  pharynx  are  found  conglomerate  masses  of  lym- 
phoid tissue,  forming  a  continuous  ''lymphoid  ring"  around  the  entrance  to 
the  alimentary  and  respiratory  tracts. 

The  upper  segment  of  this  ring  is  formed  by  the  adenoid  tissue  of  the 
naso-pharynx,  or  "  pharyngeal  tonsil,"  already  described;  the  lateral  segments 
are  formed  by  the  "faucial  tonsils,"  and  the  lower  segment  by  the  lymphoid 
tissue  found  at  the  base  of  the  tongue,  "  the  lingual  tonsil."  The  faucial 
tonsils  are  small  oval  or  almond-shaped  masses  of  lymphoid  tissue,  placed 
"within  the  somewhat  triangular  space  between  the  palato-pharyngeal  and  the 
palato-glossal  muscles.  In  the  normal  condition  they  are  about  three-quarters 
of  an  inch  in  vertical  lentjth  bv  one-third  of  an  inch  in  breadth.  Even 
within  normal  limits,  however,  there  is  great  variation  in  size.  The  free  sur- 
face of  each  faucial  tonsil  is  marked  by  numerous  round  or  slit-like  openings, 
arranged  in  two  or  more  parallel  columns,  or  more  irregularly,  which  lead 
■down  into  invaginations  of  the  surface  called  crypts.  This  peculiar  structure 
is  claimed  by  Retterer  to  be  the  result  of  an  ingrowing  of  the  epiblastic  mem- 
brane into  tiie  hypoblast.  The  epithelial  elements  are  thus  forced  into  a 
lymphoid  mass,  and  the  latter  gi-ows  around  the  invaginations  or  into  their 
walls,  breaking  up  their  outline  into  small,  lateral  pockets.  The  diverticula, 
as  Harrison  Allen  terms  the  lymph-follicles,  are  thus  in  the  faucial  tonsils 
arranged  in  groups  which  occasionally  sink  below  the  general  surface  of  the 
mass,  thus  forming  the  crypts. 

The  lingual  tonsil  occupies  the  base  of  the  tongue,  being  placed  between 
this  and  the  epiglottis.  It  is  a  smooth,  soft,  even  mass  of  lymph-follicles, 
the  diverticula  of  which,  as  Allen  states,  are  single  and  not  in  groups. 

The  covering  of  both  the  faucial  and  lingual  tonsils  consists  of  the 
pharyngeal  mucous  membrane.  In  many  instances,  however,  this  is  under- 
laid by  bands  of  fibrous  tissue  which  more  or  less  fully  encapsulate  the 
lymphoid  masses. 

The  faucial  tonsil  is  in  rather  close  relation  with  the  internal  and  exter- 
nal carotid  arteries,  the  internal  jugular  vein,  and  the  pneumogastric  nerve. 
These  structures,  however,  pass  through  the  posterior  portion  of  the  pliaryngo- 
niaxillary  interspace,  while  the  faucial  tonsil  occupies  the  anterior  part  of  this 
space :  thus  they  are  safely  beyond  the  reach  of  any  cutting  instruments 
which  are  used  Avith  skill  and  care  in  operations  upon  the  tonsils. 

The  hlood-supply  of  tlu;  faucial  tonsil  comes  from  the  facial  arterv  by 
the  tonsillar  and  ascending  i)alatine;  from  the  lingual  artery  by  the  doi-salis 
lingupe;  from  the  external  carotid  by  the  ascending  pharyngeal;  and  from 
the  internal  maxillary  by  the  descending  palatine  branch.  The  most  impor- 
tant artery  is  the  tonsillar,  springing  from  the  facial  artery.  It  is  a  small 
vessel  in  children,  but  in  adults  is  of  more  important  size.  It  is  not  apt  to 
be  wounded  during  cutting  operations  upon  the  tonsils,  unless  such  procedures 
involve  the  base  of  these  masses. 
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The  veins  center  into  a  plexus,  named  the  tonsillar  plexus.  The  nerves 
are  from  the  fif'tii  nerve  and  the  glosso-pharyngeal  nerve. 

The  I^arynx. — The  larynx  forms  the  entrance  to  the  respiratory  tract 
and  is,  at  the  same  time,  the  organ  for  the  formation  of  the  voice.  Its 
function  of  voice-production  depends  largely  upon  the  vocal  cords,  and  the 
general  structure  of  the  larynx  is  designed  to  protect  these  and  to  give 
attachment  to  the  muscles  controlling  tlieir  movements. 

The  Cartilages. — The  framework  of  the  larynx  (Fig.  537)  consists  of 
the  thyroid,  the  cricoid,  and  the  two  arytenoid  cartilages,  composed  of  true 
cartilage  ;  and  of  the  two  corniculae  laryngis  (cartikiges  of  Santorini),  the  two 
cuneiform  cartilages  (cartilages  of  Wrisberg),  and  the  epiglottis,  all  fibro- 
cartilaginous in  structure.  Above  the  larynx,  and  at  the  base  of  the  tongue, 
which  is  attached  to  it,  lies  the  hyoid  bone  (Figs.  537,  538).  The  hyoid 
bone  (from  the  Greek  u-shaped),  besides  its  important  relation  to  the  tongue 
and  its  function  in  serving  to  stretch  the  pharynx  in  its  lateral  diameter, 
serves  also  to  give  a  point  of  fixation  above  to  the  larynx.  It  consists  of  a 
central  body  with  two  greater  and  two  lesser  cornua.  The  body  is  quad- 
rilateral in  form,  convex  on  its  anterior  surface,  concave  posteriorly.  It  sup- 
ports the  two  lesser  cornua  which  project  upward  and  backward  from  its 
superior  and  lateral  margins.  From  these  lateral  margins  beneath  the  lesser 
cornua  extend  backward  the  greater  cornua,  completing  the  half-circle.  From 
the  hyoid  bone  muscles  and  ligaments  pass  to  the  epiglottis  and  to  the  thyroid 
cartilages,  uniting  it  with  these  structures. 

The  thyroid  cartilage  (Fig.  537)  (from  the  Greek,  a  shield)  consists  of 
two  curved  quadrilateral  plates,  converging  anteriorly  to  meet  in  the  median 
line,  and  forming  a  projecting  angle  somewhat  like  the  prow  of  a  ship.  This 
angle  is  a  prominent  feature  in  the  neck  (see  Fig.  534),  especially  in  the  adult 
male  (the  "  Adam's  apple "),  standing  boldly  outward  beneath  the  integu- 
ment, from  which  occasionally  it  is  separated  by  a  bursa.  The  upper  mar- 
gin of  each  side,  or  ala,  of  the  thyroid  curves  downward  at  this  point  of 
junction,  forming  the  thyroid  notch,  resembling  the  spout  of  a  pitcher ;  and 
backward  each  descends  slightly  to  rise  abruptly  at  the  posterior  limit  into  a 
long  process,  pointing  upward,  called  the  superior  cornu  (Fig.  538).  The 
prominent  anterior  angle  of  the  thyroid  is  slightly  concave  below  the  thyroid 
notch.  The  lower  border  of  each  ala  curves  backward  and  generally  down- 
ward and  forms  the  lesser  cornu.  The  posterior,  free  borders  of  the  thyroid,, 
which  are  rounded  and  thick,  thus  terminate,  above  in  the  greater,  below  in 
the  lesser,  cornua.  An  oblique  ridge  passes  downward  and  forward  across  the- 
outer  surface  of  each  ala  of  the  thyroid,  starting  from  a  tubercle  near  the  base 
of  the  superior  cornu,  and  gives  attachment  to  the  sterno-thyroid  and  thyro- 
hyoid muscles.  Back  of  this  ridge,  and  including  the  surface  to  the  posterior 
margin  of  each  ala,  is  the  long  narrow  area  of  attachment  of  the  inferior 
constrictor  muscle  of  the  pharynx,  while  to  the  center  of  the  posterior  margin 
is  attached  the  stylo-pharyngeus  muscle. 

The  inner  surface  of  each  ala  is  concave,  and  covered  in  the  upper  and 
posterior  portions  with  mucous  membrane.  In  the  receding  angle  anteriorly, 
where  the  two  alse  unite  immediately  below  the  thyroid  notch,  the  thyro- 
epiglottic ligament  forms  the  attachment  of  the  epiglottis,  and  just  below  this, 
on  either  side,  are  the  anterior  points  of  attachment  for  the  ventricular  bands, 
or  false  vocal  cords  (Fig.  539).  The  true  vocal  cords,  together  with  the 
thyro-arytenoid  muscles,  have  their  anterior  points  of  attachment  immedi- 
ately beneath  these  in  the  lower  third  of  this  receding  angle.  The  lower 
margins  of  the  thyroid  cartilage,  in  their  anterior  and  lateral  aspects,. 
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give  attachment  to  the  crico-thyroid  membrane  and  to  the  crico-thyroid 
muscle. 

The  cricoid  cartilage  (from  the  Greek,  a  ring)  lies  immediately  below  the 


Fig.  537.— Larynx,  showing  the  thyroid  and  cri-  Fig.  538.— Lateral  view  of  larynx  in  its  rela- 

coid  cartilages,  with  the  trachea  below  and  the  tion  to  the  hyoid  bone  and  crachea. 
hyoid  bone  above,  with  the  connecting  mem- 
branes (Leidy). 


thyroid  (Figs.  537,  538,  540).  Its  anterior  half  is  small,  narrow,  rounded, 
and  convex  in  shape.    Its  superior  margin  rises  as  it  extends  backward, 


Fig.  539.— Inner  aspect  of  larynx  from 
behind,  showing  insertions  of  epiglottis, 
true  and  false  cords,  and  of  the  intrin- 
sic muscles. 


Fig.  r>10.— Larynx  dissected  to  show  the  muscles :  the 
crico-thyroid  (9)  inserted  on  the  inner  aspect  of  the  alato 
the  articulation  (3) ;  the  posterior  crico-nrytenoid  (10)  in- 
serted at  the  base  of  tlie  arytenoid  (5) ;  beh'ind  the  lateral 
crico-arytenoid  (11) ;  the  thyro-aryteiioid  (12)  just  below 
tlie  position  of  the  vocal  cord;  the  thyro-epiglottic  (13) 
and  aryteno-epiglottic  (14)  libers  between  the  lamina  of 
the  aryepiglottic  fold  ;  and  the  arytenoid  (15)  between  the 
arytenoid  cartilages  (Leidy). 


causirig  the  cartilage  to  broaden  toward  its  posterior  portion,  which  is  almost 
thrice  as  broad,  in  a  vertical  direction,  as  is  the  anterior ;  while  it  is  at  the 
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same  time  greatly  increased  in  thickness.  On  the  outer  lateral  surface  of  this 
posterior  seal  "  portion  of  the  ring  are  facets,  one  on  either  side,  for  articu- 
lation witii  the  lesser  cornua  of  the  thyroid  cartihige.  On  its  upper  surface 
in  this  posterior  half  are  two  facets,  their  long  diameters  transverse,  for 
articulation  with  the  arytenoid  cartilages.  In  the  median  line  of  the  broad 
posterior  border  of  the  cricoid  is  a  vertical  ridge  for  the  attachment  of  the 
esophagus,  witii  broad  points  of  attachment  on  either  side  for  the  posterior 
crico-arytenoid  muscles.  The  outer  surface  of  the  cricoid  anteriorly  gives 
attachment  to  the  crico-thyroid  ligament  and  to  the  crico-tiiyroid  muscle  and 
to  the  lateral  crico-arytenoid  muscle. 

The  cricoid  forms  the  l)ack  of  the  larynx,  as  well  as  its  lower  portion,  and 
is  the  base  upon  which  the  other  cartilages  of  the  larynx  rest. 

The  arytenoid  (iartilacjes  {d,  a  pitcher)  (Fig.  539)  are  two  pyramidal  carti- 
lages which  articulate  with  the  upper  margin  of  the  thick  posterior  portion 
of  the  cricoid.  They  might  be  called  the  (cartilages  of  the  vocal  cords,  as 
the  vocal  cords,  together  svitli  all  the  muscles  controlling  their  movements 
(with  the  exception  of  the  crico-thyroid),  are  attached  to  the  arytenoids. 
They  present  three  surfaces,  a  base,  and  an  apex  for  study.  The  inner  surface 
of  each  cartilage,  covered  with  mucous  membrane,  is  smooth,  flat,  somewhat 
triangular  in  shape,  for  apposition  to  the  corresi)onding  side  of  its  fellow. 
The  anterior  surface  is  convex  and  gives  attachment  to  the  ventricular  bands 
and  the  tliyro-arytenoid  muscle.  The  posterior  surface  is  concave  and  tri- 
angular in  shape  and  gives  attachment  to  part  of  the  arytenoid  muscle.  The 
base  is  concave  for  articulation  with  the  corresponding  convex  facet  on  the 
cricoid,  and  is  marked  by  two  projections  or  processes  terminating  its  exter- 
nal and  anterior  angles.  The  longer  of  these  is  the  anterior,  called  the  vocal 
process,  as  to  it  the  vocal  cord  is  attached.  The  rounded  external  process  is 
named  the  muscular  process,  and  upon  it  are  inserted  the  posterior  and  the 
lateral  crico-arytenoid  muscles.  The  apices  of  the  arytenoids  are  pointed  and 
curve  backward  and  inward.  Each  apex  is  crowned  by  a  small  nodule  of 
cartilage,  serving  to  lengthen  it  slightly,  called  the  cornicula  laryngis,  or 
cartilage  of  Santorini.  To  these  nodules  are  attached  tlie  aryteno-epiglot- 
tidean  folds,  in  which,  close  to  the  outer  side  of  each  cartilage,  are  embedded 
the  two  small  cartilages  of  Wrisberg,  the  cuneiform  cartilages.  They  are  sesa- 
moid in  character  and  vary  greatly  in  size  in  different  individuals.  Two  sets 
of  sesamoid  cartilages  are  also  found  occasionally,  the  posterior  and  ante- 
rior sesamoid  cartilages.  When  present,  the  posterior  sesamoids  lie  between 
the  apices  of  the  arytenoids  and  the  cartilages  of  Santorini ;  the  anterior  are 
found  in  the  extreme  anterior  end  of  the  vocal  cords,  being  attached  to  the 
receding  angle  of  the  thyroid  cartilage. 

The  epiglottis  (see  Figs.  538  and  539),  named  from  its  position  above  the 
glottis,  is  the  cover  of  the  larynx.  It  is  an  oblong,  leaf-shaped  plate  of  fibro- 
cartilage,  its  upper  border  rounded,  its  lower  somewhat  pointed  and  attached 
by  a  long  thyro-epiglottic  ligament  to  the  receding  angle  of  the  thyroid  carti- 
lage immediately  below  the  thyroid  notch.  The  mucous  membrane  covering 
the  anterior  surface  toward  the  base  of  the  tongue  is  reflected  to  the  sides  and 
base  of  the  cartilage  in  two  folds,  the  glosso-epi glottic  ligaments.  The  anterior 
surface  curves  forward  slightly  toward  the  tongue,  but  the  position  varies 
greatly  in  different  subjects.  The  posterior  surface,  transversely  concave  but 
vertically  rather  convex,  faces  somewhat  downward  over  the  laryngeal 
entrance  and  is  covered  with  mucous  membrane,  which  at  its  base  is  thickened 
by  the  presence  of  adenoid  tissue  into  a  smooth,  slightly  prominent  elevation 
termed  the  cushion  of  the  epiglottis.    Its  free  mai-gin  is  rounded,  or,  especially 
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in  children,  is  narrowed  into  a  curve,  with  the  concavity  downward,  rendering, 
when  in  this  form,  a  view  of  the  interior  of  the  larynx  somewhat  difficult,  as 
the  epiglottis  is  apt  then  to  he  more  depressed  than  when  this  upper  margin 
is  broad  and  flattened.  The  epiglottis  is  also  connected  with  the  body  of  the 
hyoid  bone  on  the  posterior  surface  of  the  latter  by  a  ligamentous  or  elastic 
band,  the  hyo-epiglottic  ligament.  The  aryteno-epiglottic  folds  are  attached 
to  the  sides  of  the  epiglottis.  Numerous  pits,  or  depressions,  are  found  in 
the  body  of  the  cartilage  of  the  epiglottis,  in  which  lie  small  mucous  glands. 
The  epiglottis  being  freely  movable  varies  in  position  during  respiration  and 
deglutition.  During  respix-ation  it  maintains  a  somewhat  vertical  direction, 
its  free  margin  being  curved  towai-d  the  base  of  the  tongue.  In  the  act  of 
deglutition,  however,  as  the  larynx  rises,  the  epiglottis  is  carried  upward 
against  the  base  of  the  tongue  and  its  free  margin  is  greatly  depressed,  so  as 
to  serve  as  a  cover  to  the  entrance  of  the  larynx. 

Ligaments  of  the  Larynx. — The  thyroid  cartilage  is  bound  to  the  hyoid 
bone  by  three  ligaments,  the  two  lateral  thyro-hyoid  ligaments,  narrow, 
rounded  bands  of  fibro-elastic  tissue,  attached  to  the  extremities  of  the 
superior  cornua  of  the  thyroid  cartilage  and  extending  upward  to  the  greater 
cornua  of  the  hyoid  bone ;  also,  the  thyro-hyoid  membrane,  a  broad,  fibro- 
elastic  membrane,  attached  below  to  the  upper  border  of  the  thyroid  cartilage, 
and  above  to  the  posterior  face  of  the  body  of  the  hyoid  bone.  The  superior 
laryngeal  nerve  and  vessels  pass  through  the  median  line  of  this  membrane. 

The  thyroid  and  cricoid  cartilages  are  bound  together  by  three  ligaments, 
the  erico-thyroid  membrane  and  two  capsular  ligaments  (see  Fig.  537).  The 
crico-thyroid  membrane,  triangular  in  shape,  passes  from  the  superior  margin 
of  the  cricoid  cartilage  in  the  median  line  and  from  both  sides  anteriorly,  and 
is  inserted  in  the  lower  border  of  the  anterior  part  of  the  thyroid  cartilage. 
Thick  in  the  center,  it  becomes  thinner  on  either  side,  and  these  lateral  portions 
are  joined  at  their  insertion  with  the  insertion  of  the  true  vocal  cords.  In  the 
median  line  the  crico-thyroid  membrane  lies  directly  beneath  the  skin,  and  thus 
offers  a  ready  means  for  effecting  an  artificial  opening  into  the  larynx.  At  this 
point  the  membrane  is  crossed  by  an  anastomosis  of  the  two  small  crico- 
thyroid arteries.  It  is  covered  on  its  inner  surface  with  mucous  membrane. 
The  lateral  portions  of  the  crico-thyroid  membrane  are  covered  by  the  crico- 
thyroid muscle  and  the  lateral  crico-arytenoid  muscles. 

The  capsular  ligaments  between  the  cricoid  and  thyroid  cartilages  bind 
the  inferior  or  short  processes  of  the  thyroid  to  the  cricoid  cartilage  at  their 
points  of  articulation. 

The  arytenoid  cartilages  are  held  to  the  cricoid  cartilage  by  loose  capsular 
ligaments,  also  posteriorly  by  the  small  posterior  crico-arytenmd  ligaments. 

The  epiglottis  is  bound  to  the  hyoid  bone  by  two  ligamentous  bands 
which  extencl  from  the  sides  of  the  cartilage,  near  its  apex,  the  hyo-epiglottic 
ligaments,  and  to  the  thyroid  cartilage  by  the  thyro-epiglottic  ligament  already 
described. 

The  median  glosso-epiglottio  folds  of  mucous  membrane  unite  the  epiglottis 
to  the  base  of  the  tongue. 

Inter-ior  of  the  Larynx  (Fig.  541). — The  general  shape  of  the  laryngeal 
opening  is  triangidar  with  the  base  posterior.  Looking  from  above  into  the 
larynx  the  free  margin  of  the  epiglottis  is  first  seen,  u  curving  surface  which 
varies  in  the  degree  of  its  curvature  in  different  subjects.  Beneath,  and  pos- 
teri()r  to  the  inner  face  of  the  epiglottis,  appear  the  apices  of  the  arytenoid 
cartilages,  the  small  cai'tilages  of  Santorini  at  the  apex  of  each,  tlie  smooth 
rounded  swelling  on  the  outer  side  of  both  arytenoids,  [)aler  than  the  red  of 
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the  general  inucous  covering,  showing  the  location  of  the  cartilages  of  AVris- 
berg.  These  are  seen  to  lie  each  in  the  body  of  a  broad  prominent  fold, 
which  passes  in  a  half-circle  framing  the  sides  of  the  laryngeal  opening,  one 
on  each  side,  from  the  arytenoid  cartilages  upward  to  the  side  of  the  epi- 
glottis. These  are  the  aryteno-epiglottic  folds.  Below  the  level  of  the 
apices  of  the  arytenoid  cartilages,  two  bands,  covered,  like  the  tissue  already 
named,  with  mucous  membrane,  pass  from  the  arytenoids  forward  to  the 
receding  angle  of  the  thyroid  cartilage,  terminating  tliere  beneath  the  attach- 
ment of  the  epiglottis.  These  are  the  ventricular  bands,  or  false  vocal  cords. 
They  are  also  named  the  superior  thyro-arytenoid  ligaments. 

Beneath  these  ventricular  bands,  and  a|)pearing  to  edge  their  free  border, 
although  in  reality  below  them,  are  seen  two  white  bands  which  pass  for- 
ward from  the  anterior  angles,  or  vocal  processes,  of  the  arytenoid  cartilages 
to  the  receding  angle  of  the  thyroid  cartilage.  These  are  the  true  vocal  cords. 
Between  the  free  margins  of  the  vocal  cords  is  an  open  space  of  triangular 
shape  with  the  base  posterior,  which  varies  in  width  as  the  cords  approach  or 
recede  from  each  other.  This  is  the  glottis,  or  rima  glottidh,  and  through 
this  space  can  be  seen  the  anterior  surface  of  the  trachea  ridged  by  its  rings 
perhaps  down  to  the  bifurcation  into  the  bronchi.  Between  the  arytenoids,  at 
about  the  level  of  the  vocal  cords,  is  a  jjoint  of  considerable  clinical  impor- 
tance, the  space  between  the  arytenoids,  or  the  int&rarytenoid  space. 

A  free  space  exists  between  the  ventricular  bands  and  the  vocal  cords. 
This  space  is  found  to  follow  the  under  surface  of  the  ventricular  bands, 
extending  laterally  and  upward  between  the  ventricular  bands  and  the  ala3  of 
the  thyroid  cartilage  on  either  side,  and  to  terminate  anteriorly  in  a  blind 
pouch.    The  space  is  called  the  ventricle  of  the  larynx,  and  the  pouch  named 


Pig.  541.— The  laryugoscopic  image  in  deep  inspiration  and  in  phonation. 

the  sacculus  laryngis  (Fig.  542).  This  entire  area  is  lined  with  mucous 
membrane  richly  supplied  with  mucous  glands. 

The  chink  of  the  glottis  varies  in  extent  according  to  age  and  sex.  In 
the  adult  male  its  length  is  about  seven-eighths  of  an  inch.  In  the  female  it 
is  smaller.  When  fully  dilated  this  triangular-shaped  opening  at  its  base 
posteriorly  is  about  one-half  of  an  inch  in  width.  At  the  posterior  attach- 
ment of  the  vocal  cords  will  be  seen  usually  a  slight  indentation  of  a  whiter 
color  than  that  of  the  main  body  of  the  cords.  This  point  is  the  extremity 
of  the  vocal  process  of  the  arytenoids.  It  is  of  some  clinical  interest,  as 
these  points  have  at  times  been  mistaken  for  ulcerations  or  cicatrices  on  this 
portion  of  the  vocal  cords. 

The  free  margins  of  the  vocal  cords  mark  the  most  narrow  portion  of  the 
larynx.    Below  these  the  subglottic  space  widens,  assuming  the  general  form 
of  the  circle  formed  by  the  cricoid  cartilage,  at  first  som(!wliat  oval  in  the 
■  lateral  diameter,  soon  changing  to  circular  as  the  trachea  is  approached.  T  hus 
a  section  of  the  entire  larynx  would  roughly  resemble  an  hour-glass  torm, 
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widening  above  and  below,  Avith  a  constriction  in  the  center  at  the  location 
of  the  vocal  cords  (see  Fig.  548). 

Muscles  of  the  Larynx. — The  muscles  of  the  larynx  are  the  posterior 
crico-arytenoids,  the  lateral  crico-arytenoids,  the  intorarytenoid  or  arytenoid, 
which  act  as  the  abducting  and  adducting  muscles  of  the  vocal  cords ;  the 
thyro-arytenoids  and  crico-thyroid,  whose  function  it  is  to  regulate  the  tension 
of  the  vocal  cords  ;  the  thyro-epiglottic,  aryteno-epiglottic,  superior  and  infe- 
rior, supplying  some  power  of  movement  to  the  epiglottis ;  the  thyro-hyoid 
and  sterno-hyoid,  which  serve  as  muscles  of  fixation  for  the  larynx. 

The  posterior  anco-arytmoid  arises  from  the  posterior  surface  of  the  cri- 
coid cartilage,  on  either  side  of  the  median  line  (Fig.  539).    Its  fibers  pass 
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Fig.  542.— Interior  of  larynx  showing  on  the  right  the  parts  in  median  section  and  on  the  left  a  dis- 
section of  this  half,  with  the  muscles  and  cartilages  exposed  (Allen) 

upward  and  outward  and  are  attached  to  the  muscular  process  of  the  aryte- 
noid cartilage  (Fig.  540,  5).  With  point  of  fixation  on  the  cricoid,  this  mus- 
cle, by  contracting,  rotates  the  arytenoid  cartilage  outward  by  drawing  its 
muscular  process  backward.  The  two  vocal  processes  of  the  arytenoid 
cartilages  are  thus  drawn  away  from  the  median  line  outward,  and  the  vocal 
cords  are  separated  (see  Fig.  666. 

The  lateral  cHco-arytenoid  muscles  (see  Fig.  540)  arise,  one  on  either  side, 
trom  the  upper  margin  of  the  lateral  part  of  the  cricoid  cartilage.  The  fibers 
of  each  muscle  pass  upward  and  backward  and  arc  inserted  in  the  muscular 
proc^s.ses  of  the  arytenoid  cartilages  at  a  point  just  anterior  to  the  insertion 
ot  the  posterior  crico-arytenoid  muscles.    The  action  of  the  lateral  crico- 
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arytenoid  muscles,  being  fixed  at  their  cricoid  attachments,  is  to  adduct  the 
vocal  cords  by  drawing-  forward  the  muscular  processes  of  the  arytenoid 
cartilages,  thus  a])2)roxi mating  the  vocal  processes  of  these  cartilaires  (Fiff. 
665.^  8     V  g 

The  arytenoid  muscle  is  a  single,  square-shaped  muscle  with  two  sets 
of  fibers,  tiie  transverse  and  oblique.  The  transverse  fibers,  which  are 
the  deeper,  are  attached  to  the  posterior  surface  and  outer  margin  of  one 
arytenoid  muscle  and  pass  transversely  across  to  be  inserted  into  the  corre- 
sponding part  of  the  other  arytenoid  cartilage  (see  Fig,  540,  15).  The 
more  superficial  oblique  fibers  consist  of  two  thin  muscular  slips  which  pass 
from  the  base  of  one  arytenoid  cartilage  to  the  apex  of  the  other.  In  some 
instances  fibers  from  the  oblique  bands  pass  around  the  outer  sides  of  the  two 
cartilages  and  blend  with  the  fibers  of  the  thyro-arytenoid  or  the  aryteno- 
epiglottic  muscles.  The  action  of  the  arytenoid  muscle  is  to  bring  the  bases 
of  the  arytenoid  cartilages  together,  thus  completing  the  closure  of  the  chink 
of  the  glottis.  Contraction  of  the  lateral  crico-arytenoids  alone  leaves  a 
small  triangular  oi)ening  between  the  cords  at  the  interarytenoid  space.  This 
opening  is  closed  by  the  contraction  of  the  arytenoid  muscle  (Figs.  540  and 
541).  The  tliyro-arytenoid  muscles  lie  i)arajlel  to  and  slightly  below  the 
vocal  cords  along  either  side  of  the  larynx  (Fig.  540).  The  nuiscles  arise, 
one  from  either  side  of  the  receding  angle  of  the  thyroid  cartilage,  to  the  outer 
side  of  the  insertions  of  the  vocal  cords,  l^issing  outward  and  backward  the 
fibers  are  inserted  into  the  bases  and  anterior  surfaces  of  the  aryt(!noid  carti- 
lages and  into  the  external  surfaces  of  the  vocal  processes  (see  Fig.  542). 
Each  thyro-arytenoid  muscle  is  divided  into  two  quite  distinct  portions,  inter- 
nal and  external.  The  internal  portion  follows  the  vocal  cord  closely,  some 
of  its  fibers,  indeed,  appearing  to  pass  into  the  structure  of  the  cord.  The 
external  portion  passes  backward  along  the  outer  side  of  the  sacculus  laryngis, 
and  has  a  broad  attachment  to  the  external  surface  and  outer  side  of  the 
arytenoid  cartilage.  With  point  of  fixation  at  the  receding  angle  of  the 
thyroid  cartilage,  the  thyro-arytenoid  muscles  draw  the  aiytenoid  cartilages 
forward.  The  vocal  cords  are  thus  shortened  and  relaxed.  The  internal 
portion  of  this  muscle,  however,  has  an  apparently  contradictory  action,  for,  by 
its  attachment  to  the  vocal  cords,  its  contractions  approximate  the  free  mar- 
gins of  the  cords  and  regulate  their  tension.  This  function  is  of  importance 
in  the  production  of  the  high  notes  in  the  singing  voice.  The  external  por- 
tion of  the  muscle,  besides  its  action  in  shortening  the  cords,  has  also  the 
power  of  compressing  the  sacculus  laryngis.  A  superior  thyro-arytenoid  mus- 
cle is  sometimes  described  (Santorini,  Luschka,  Schrotter),  which  is  viewed 
by  some  authorities  as  a  distinct  muscle.  Its  origin  is  from  the  receding 
angle  of  the  thyroid  cartilage,  immediately  above  the  origin  of  the  thyro- 
arytenoid muscle.  It  is  attached  to  the  muscular  process  of  the  arytenoid 
cartilage,  some  fibers  passing  downw^ard  to  the  cricoid  cartilage  or  to  the 
crico-tliyroid  membrane.  It  is  quite  probable  that  these  muscular  fibers, 
instead  of  forming  a  distinct  muscle,  constitute  a  series  of  oblique  fibers 
which  are,  in  reality,  a  part  of  the  complex  thyro-arytenoid  muscle. 

The  crieo-thyroid  munde  arises  from  the  anterior  and  lateral  portions  of 
the  cricoid  cartilages  (see  Fig.  540,  9).  The  fibers  divide  into  two  bundles, 
the  more  anterior  pass  directly  upward  and  slightly  backward  and  are 
inserted  into  the  inner  portion  of  the  lower  margin  of  the  thyroid  cartilage. 
The  more  posterior  fibers  pass  upward  and  backward  and  arc  attached  to  the 
thyroid  cartilage  at  the  base  of  the  inferior  cornu.  The  action  of  this  mus- 
cle is  to  render  the  vocal  cords  tense  by  increasing  their  length,  either  by 
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drawing  the  thyroid  cartilage  downward  toward  the  cricoid,  thus  stretching 
the  vocal  cords  and  increasing  their  tension,  or,  with  the  thyroid  cartilage 
as  the  fixed  point,  to  draw  the  cricoid  cartilage  upward  and  backward,  which 
movement,  it  is  cUiimed  by  tlie  advocates  of  this  method,  will  elongate  and 
increase  the  tension  of  the 'vocal  cords.  The  action  of  tiiis  muscle  is  a  ques- 
tion which  is  still  in  dispute,  and  we  feel  that  it  has  not  yet  been  definitely 
decided. 

Blood-supply  of  the  Larynx. — The  arterial  supply  of  the  larynx  comes 
by  the  superior  and  inferior  thyroid  arteries. 

The  .Hitpcrior  thyroid  is  a  branch  of  the  external  carotid.  It  divides 
before  entering  the  larynx  into  two  branches,  the  superior  laryngeal  and  the 
inferior  laryngeal,  the  latter  called  also  the  crico-thyroid  artery. 

The  inferior  thyroid  artery,  one  of  the  bi'anches  of  the  thyroid  axis,  sup- 
plies the  muscles  and  mucous  membrane  of  the  posterior  part  of  the  larynx 
by  means  of  its  laryngeal  braucli,  or  posterior  laryngeal  artery. 

Veins. — The  laryngeal  veins  correspond  in  their  courses  to  those  of  the 
arteries.  They  unite  into  three  veins,  the  superior,  middle,  and  inferior 
thyroid  veins,  which  in  turn  enter  the  internal  jugular  vein. 

"  Lymphatics. — The  lymphatic  vessels  of  the  larynx  collect  from  a  thick 
network  of  vessels  in  the  laryngeal  mucous  membrane  into  two  trunks,  one 
above  the  ventricle  of  the  larynx  and  one  below  the  cricoid  cartilage.  These 
trunks  empty  into  the  deep  cervical  lymphatic  glands. 

Nerves  of  the  Larynx. — The  larynx  derives  its  nerve-supply  from  the 
pneumogastric  nerve.  The  superior  laryngeal  branch  of  this  nerve  is  the 
general  nerve  of  sensation  for  the  mucous  membrane  of  the  larynx,  and  is 
the  motor  nerve  for  the  crico-thyroid  muscle  and  for  the  arytenoid  muscle, 
the  latter  being  supplied  also  by  the  recurrent  laryngeal  nerve. 

The  recurrent  laryngeal  nerve  is  the  general  motor  nerve  of  the  larynx. 

The  superior  laryngeal  nerve  arises  in  the  inferior  ganglion  of  the  pneu- 
mogastric. It  passes  downward  along  the  sides  of  the  phai-ynx  to  the  supe- 
rior margin  of  the  thyroid  cartilage.  Here  it  divides  into  an  external  and  an 
internal  branch.  The  external  branch  of  the  superior  laryngeal  nerve  passes 
downward  beneath  the  sterno-cleido-mastoid  muscle  to  supply  the  crico-thyroid 
muscle.  The  internal  branch  pierces  the  thyro-hyoid  membrane  and  supplies 
all  the  mucous  membrane  of  the  interior  of  the  larynx,  as  well  as  the  base  of 
the  tongue,  with  sensory  filaments.  It  sends  filaments  to  the  arytenoid  mus- 
cle, and  anastomoses  with  the  recurrent  laryngeal  nerve. 

The  recurrent  laryngeal  nerve,  sometimes  named  the  inferior  laryngeal 
nerve,  is  also  a  branch  of  the  pneumogastric.  On  the  right  side  of  the  body 
this  nerve  leaves  the  pneumogastric  at  about  the  level  and  in  front  of  the  right 
subclavian  artery.  Passing  around  this  artery  from  before  backward  it 
ascends  to  the  side  of  the  trachea,  posterior  to  the  common  carotid  and  inferior 
thyroid  arteries.  In  winding  about  the  subclavian  artery  the  recurrent  laryn- 
geal nerve  on  the  right  side  comes  in  very  near  relation  to  the  apex  of  the 
right  lung. 

On  the  left  side  of  the  body  the  recurrent  laryngeal  nerve  leaves  the 
pneumogastric  in  front  of  the  arch  of  the  aorta.  It  passes  around  the  aortic 
arch  from  before  backward  at  the  side  of  the  ductus  arteriosus,  and  passes 
upward  to  the  side  of  the  trachea.  Both  right  and  left  recurrent  laryn- 
geal nerves  pass  upward  in  the  groove  between  the  trachea  and  esophagus. 
They  pass  beneath  the  lower  border  of  the  inferior  constrictor  muscles  of  the 
pharynx,  gaining  entrance  to  the  larynx  just  posterior  to  the  articulation 
between  the  inferior  cornua  of  the  thyroid  cartilage  and  the  cricoid  cartilage. 


824 


ANAT03fy  OF  THE  UPPER  AIR-PASSAOES. 


They  supi)Iy  all  the  muscles  of  tlie  larynx  with  motor  filaMioiits,  with  the 
exception  of  the  crico-thyroid  muscle.  There  is  anastomosis  between  the 
recurrent  laryngeal  and  superior  laryngeal  nerves. 

The  relations  of  the  recurrent  laryngeal  nerve — on  the  right  side  with  the 
apex  of  the  lung  and  with  the  subclavian  artery ;  on  the  left  side  with  the 
arch  of  the  aorta — 'dve  of  great  clinical  imjjortance,  as  paralyses  of  the  laryn- 
geal muscles  may  result  from  pressure  against  the  recurrent  laryngeal  nerve 
by  aneurysm  of  the  vessels  named,  at  the  point  of  passage  of  the  nerve  around 
them,  or,  on  the  right  side,  by  irritation  from  the  inflanmiatory  conditions  in 
the  apex  of  the  right  lung.  The  motor  fibers  of  the  recurrent  laryngeal  nerve 
are  su})posed  to  be  derived  from  the  spinal  accessory  nerve.  Russell  of  Lon- 
don '  lias  investigated  the  nerve-supply  of  the  abducting  and  adducting  mus- 
cles of  the  larynx  and  feels  warranted  in  "the  conclusion  that  the  muscles 
closing  and  opening  the  glottis  are  respectively  supplied  by  diHci'cnt  bundles 
of  nerve-fibers,  preserving  an  independent  course  from  center  to  periphery, 
the  abductors  being  situated  on  the  tracheal  side  and  the  adductors  on  the 
external  side  of  the  nerve."  This  theory  still  requires  more  general  observa- 
tion, as  does  also  that  of  Onodi,  quoted  by  Bosworth,  that  the  laryngeal  mus- 
cles receive  a  supply  of  motor  fibers  from  the  spinal  cord,  by  way  of  the  spinal 
ganglia  of  the  sympathetic  system,  extending  as  low  as  the  lower  cervical  and 
first  dorsal  spinal  ganglia,  the  course  of  the  fibers  being  direct  from  the  spinal 
cord  to  the  first  thoracic  ganglion  ;  then  through  the  communicating  branch 
between  this  ganglion  and  the  last  cervical  ganglion  ;  and  from  this  latter 
directly  to  the  recurrent  laryngeal  nerve.  The  advantage  of  having  a  double 
motor  nerve-supply  for  the  muscles  of  the  larynx  is  quite  obvious. 

The  Mucous  Membrane  of  the  Larynx. — The  laryngeal  mneous 
membrane  is  continuous  with  the  lining  membrane  of  the  pharynx  and 
trachea.  Its  epithelial  covering  is  generally  of  the  squamous  variety.  Over 
the  lower  or  posterior  surface  of  the  epiglottis  it  is  columnar  and  ciliated. 
This  is  also  true  of  the  mucous  membrane  extending  below  the  ventricular 
bands,  which  is  continuous  with  and  corresponds  to  that  of  the  trachea.  The 
vocal  cords,  however,  are  covered  with  squamous  epithelium.  The  mucous 
membrane  is  rather  loosely  attached  to  the  submucosa  over  the  anterior 
surface  of  the  epiglottis,  on  the  posterior  surface  of  the  arytenoids,  on  the 
aryteno-epiglottic  folds,  and  in  the  ventricle  of  the  larynx.  This  fact 
accounts  for  the  rapid  development  of  edema  of  these  parts  in  very  severe 
inflammatory  processes. 

The  larynx  contains  an  abundant  amount  of  lymphoid  tissue,  especially 
at  the  border  of  the  epiglottis  and  in  the  aryteno-epiglottic  folds,  the  aryte- 
noids, the  interarytenoid  space,  and  the  ventricles  of  the  larynx. 

The  Trachea. — The  trachea  extends  from  the  lower  margin  of  the  cri- 
coid cartilage  to  the  bronchial  tubes,  a  distance  in  the  adult  of  about  four 
and  one-half  inches.  It  is  a  cylindrical  tube  flattened  posteriorly  where  it 
lies  in  contact  with  the  esophagus.  It  is  a  membranous  tube  partially  sur- 
rounded by  incomplete  rings  of  cartilage.  It  extends  from  the  fifth  cervical 
to  the  third  dorsar vertebra,  where  it  divides  into  the  two  bronchi.  Its  trans- 
verse diameter  varies  from  three-fourths  of  an  inch  to  an  inch.  Internally 
it  is  lined  with  mucous  membrane  covered  with  columnar  ciliated  epithelium 
and  richly  supplied  with  lymphoid  tissue  and  mucous  glands. 

The  trachea  is  surrounded  and  partly  covered  by  important  structures. 
The  common  carotid  and  inferior  thyroid  arteries  lie  on  either  side  of  it, 
together  with  the  recurrent  laryngeal  nerve.    Crossing  it  on  a  level  with  the 
»  Bril.  Med.  Joum.,  June  18,  1892;  Annual  of  the  Univ.  Med.  Sciences,  vol.  xiv.  F.  3,  1893. 
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second  iuul  third  tracheal  rings  lies  the  istliinus  of  tlie  thyroid  gland  in  a 
.sheath  formed  by  two  layers  of  the  deep  cervical  fascia.  The  lobes  of  the 
thyroid  gland  lie  on  either  side  of  the  trachea  and  larynx  from  the  isthmus 
to'  the  thyroid  cartilage.  Below  the  isthmus  and  immediately  over  the 
trachea  is  a  network  of  veins,  the  intrathyroid  plexus. 

On  either  side  of  the  trachea,  in  the  superficial  fascia  of  the  neck,  lie  the 
two  anterior  jugular  veins,  at  about  two-fifths  of  an  incii  from  the  median 
line.  These  veins  communicate  by  a  transverse  trunk  which  crosses  in  front 
of  the  trachea  immediately  above  the  sternum.  Of  the  arteries,  the  crico- 
thyroid must  be  recalled  crossing  the  crico-thyroid  membrane.  An  anom- 
alous vessel,  the  arteria  thyroidea  ima,  is  found  in  rather  rare  instances  run- 
ning up  the  front  of  the  trachea  from  the  arch  of  the  aorta.  The  innominate 
artery,  crossing  the  trachea  at  the  level  of  the  episternal  notch,  sometimes 
crosses  higher  up  within  the  field  of  a  low  operation  for  tracheotomy.  In 
very  rare  instances  both  common  carotids  spring  from  the  innominate  artery. 
In  such  cases  the  left  common  carotid  crosses  in  front  of  the  trachea  to  reach 
the  left  side  of  the  neck.  In  all  operations  for  tracheotomy  the  relation 
of  the  trachea  to  these  important  structures  lying  about  it,  and  this  possible 
4inomalies,  must  be  borne  in  mind. 


THE  GLINIOAL  ANATOMY  OP  THE  NASAL  CHAMBERS.' 

By  Harrison  Allen,  M.  D. 

Correct  impressions  of  the  localities  in  which  morbid  processes  occur  in 
the  nasal  chambers,  as  well  as  the  means  resorted  to  for  their  relief,  demand, 
to  a  degree  perhaps  greater  than  in  other  parts  of  the  economy,  an  intimate 
acquaintance  with  the  structure  and  relations  of  the  component  parts. 

The  peripheral  olfactory  apparatus  must  be  conceived  as  a  special  mem- 
brane covering  the  nasal  aspects  of  the  lateral  masses  (Figs.  543,  545),  these 
uniting  with  the  cribriform  plate  and  the  perpendicular  plate  to  form  the 
■ethmoid  bone.  Each  lateral  mass  is  comparable  to  the  eyeball  or  to  the 
petrous  portion  of  the  temporal  bone,  in  the  meaning  of  the  term  that 
it  is  devised  to  protect  an  organ  of  special  sense.  The  conditions  under 
which  the  act  of  smelling  is  efficient  demand  the  act  of  breathing  to  be  also 
efficient :  hence,  each  lateral  mass  is  a  part  of  a  system  of  bones  which  is 
in  free  communication  with  the  outer  air.  The  bones  are  named  as  follows : 
the  vomer,  the  ethmoid  bone,  the  sphenoid  bone,  the  nasal  bones,  the  superior 
maxillte,  the  palatal,  the  inferior  turbinated,  and  the  lacrymal  bones. 

The  ethmoid  bone,  the  vomer,  and  the  sphenoid  bone  belong  to  the 
brain  case,  since  they  are  developed  with  those  structures  which  enter  into 
the  composition  of  the  base  of  the  skull.  The  nasal  bones  and  the  incisorial 
intermaxillary  portions  of  the  superior  maxillje  are  developed  in  pairs  from 
the  fronto-nasal  process  of  the  embryo.  The  remaining  parts  also  arise  in 
pairs,  but  at  the  sides  of  the  skull,  and  (excepting  tTie  lacrymal)  extend 
inward  to  join  the  median  structures.  All  of  these,  with  the  exception 
of  the  ethmoid  and  inferior  turbinated  bones,  have  relations  distinct  from 
those  pertaining  to  thv.  nasal  chamber.  The  communication  of  the  nasal 
chamber  with  the  ethmoid  cells,  the  frontal,  the  maxillary,  and  the  sphenoid 

'  Through  the  untimely  death  of  the  author,  this  section  failed  to  receive  his  final  revision 
and  personal  choice  of  illustrations  [Ed.]. 
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sinuses  add  greatly  to  the  intricacy  of  the  region.  The  os  planum  is  often 
perforated  at  more  than  one  point  in  advanced  disease  of  the  ethmoid  cells, 
as  is  the  floor  of  the  orbit  in  disease  of  the  maxillary  sinuses.    While  both 

of  these  systems  are  accessory  to  the  nasal  chambers 
(Fig.  548),  their  clinical  relations  therewith  are  im- 
portant. 

'J'he  nasal  chamber  is  conveniently  divided  into 
three  jjarts  by  planes,  the  initial  lines  of  which  are 
started  at  the  transverse  sutures  of  the  floor. 

The  anterior  part  lies  in  front  of  the  maxillo-pre- 
maxillary  sutui-e  :  the  vertical  transverse  section  de- 
fining it  will  answer  to  the  interior  (vestibule)  of  the 
external  nose  (nearly). 

The  middle  part  lies  between  the  maxillo-pre- 
maxillary  suture  and  the  maxillo-palatal  suture  :  the 
plane  defining  it,  beginning  in  front  at  the  ductus  ad 
miHum,  will  embrace  the  lateral  mass  of  the  ethmoid 
bone  (nearly). 

The  third  part  lies  back  of  the  maxillo-palatal 
suture  and  includes  the  vertical  |)late  of  the  palatal 
bone  with  the  end  of  the  middle  turbinal  :  the  plane 
defining  it  is  shar])ly  limited  l)y  the  anterior  border 
of  the  vertical  plate  of  the  palatal  bone.  The  third 
part  is  continuous  Mith  the  internal  pterygoid  jjlate 
in  the  meso-jiterygoid  fossa. 

It  may  be  observed  that  the  inferior  turbinatcid 
bone  has  no  morphological  value  and  is  ignored  in  the 
definitions  of  the  planes. 

The  variations  in  the  nasal  chamber  are  numerous, 
and  it  is  not  assumed  here  that  the  regions  above  named  are  uniform.  They 
are  available,  however,  since  they  are  based  on  function  and  are  true  in  the 
great  majority  of  examples  of  crania.  Among  the  exceptions  to  some  state- 
ments may  be  mentioned  the  following  :  the  floor  of  the  nose  in  advance  of 
the  maxillo-premaxillary  suture  is  sometimes  so  shortened  as  to  yield  a  plane 
which  would  not  contain  all  or  nearly  all  the  interior  of  the  external  nose. 
The  middle  turbinated  bone  sometimes  projects  forward  beyond  the  line  of 
the  ductiia  ad  nmmrti  into  the  anterior  third. 

The  anterior  third  is  in  reality  a  canal  of  entrance  to  the  olfactory  sur- 
faces, and  the  posterior  third  is  in  a  less  exact  sense  a  canal-like  passage  of 
exit.  The  part  last  named  is  the  same  at  different  periods  of  life  and  in  till 
animals;  while  that  of  the  anterior  passage  is  exceedingly  variable,  both  in 
ages  of  the  individual  and  in  groups  of  animals. 

Each  nasal  chamber  is  bounded  by  the  roof,  the  floor,  the  outer,  and  the 
inner,  or  septal,  walls. 

The  Roof. — The  roof  of  the  nasal  chamber  is  confined  to  the  nnder- 
surfaces  of  the  nasal  bones  in  advance  of  the  frontal,  a  small,  unimportant, 
and  variable  surface  of  the  bone  last  named  ;  the  cribriform  plate  of  the  eth- 
moid bone ;  and,  at  the  extreme  posterior  part,  a  portion  of  the  body  of  the 
sphenoid  bone.  The  cribriform  ])late  is  an  exceedingly  vulnerable  part  of 
the  roof.  Many  exam|)les  are  on  record  of  wounds  penetrating  it ;  and  its 
position  at  the  top  of  the  cleft,  between  the  septum  and  the  middle  turbinated 
bone,  as  the  parts  are  seen  when  insi)ected  by  the  anterior  rhinoscopy,  must 
be  borne  in  mind  in  all  intranasal  procedures. 


Fig.  513.— Back  and  side 
view  of  till!  ethmoid  bone, 
sliovving  in  B  llic  lateral 
masses  on  cither  side  of  the 
vertical  septal  plate  (2),  with 
which  they  are  united  by  the 
cribriform  plate  (3)  at  tlie 
base  of  the  crista  (1).  Be- 
tween the  nasal  meatus  and 
the  orbital  plate  (4)  are  the 
cells,  the  closure  of  many 
completed  by  the  frontal  and 
othcrbones  articulating  with 
the  ethmoid  and  projecting 
downward  are  the  superior 
(6)  and  middle  (7)  turbinates 
and  the  uncinate  process  (5) 
(Allen). 
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The  Floor. — The  Hour  of  the  nasal  (shamher  on  either  side  of"  the  iiieisor 
crest  is  elevated  in  proportion  as  the  crest  itself"  is  developed  (i^^ig.  54G)  ;  when 


Fig.  544.— Metal  cast  of  the  upper  air-passages  and  oral  cavity,  showing  the  maxillary  sinus  on  tlie 
right,  asymmetrical  frontal  sinuses  above,  with  the  delicate  infundibulum  and  the  anterior  ethmoid  cells. 
(Randall). 

the  crest  is  absent,  or  of  moderate  jiroportion,  the  floor  of  the  vestibule  is  on 
the  same  level  as  that  of  the  horizontal  plate  of  the  maxilla.  On  the  whole, 
it  is  disposed  to  incline  downward  slightly  from  before  backward.  An 
abrupt  fall  or  "break"  in  the  inclination  is  sometimes  demonstrated  at  the 


middle' turhi;T,'tPrt'hfwf,?n^^^^^^^  the  nasal  <  hambcr«,  slu.wing  marked  asymmetry,  the  bulbous  loft 
™nus  Serka^  deflecting  the  septum  to  the  right  and  narrowing  the  maxillary 

point  where  the  ineisorial  ])ortion  of  the  floor  ends  and  the  ma.xillarv  portion 
begin.s  (Fig.  546).  It  is  of  importance  to  detect  the  change  of  level,  for  secre- 
tions may  accumulate  in  the  angle  and  by  undergoing  decomposition  resist 
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efforts  to  coi-rect  tlie  causes  of  fetor.  The  mucous  membrane  in  the  recess 
may  be  ulccrutcd  and  the  lesion  escape  observation.  Straight  phigs,  tubes, 
or  cannulas  cannot  be  carried  conveniently  to  the  floor  of  the  passage  at 
a  level  below  that  of  the  incisorial  portion. 

The  Outer  Wall.— The  outer  wall  of  the  nasal  chamber  embraces  the 
superior,  middle,  and  inferior  turbinated  bones  and  the  uncinate  process.  On 
the  lateral  mass  of  the  ethmoid  bone  is  defined  the  superior  meatus ;  between 
the  middle  and  the  inferior  turbinated  bone  is  tiie  middle  meatus  ;  and  between 
the  inferior  turbinated  bone  and  the  floor  of  the  nose  the  inferior  meatus. 

The  Middle  Turbinated  Bone.— The  middle  turbinated  bone,  while 
understood  to  be  but  a  process  of  the  ethmoid  bone,  is  clinically  defined  as 
thougii  it  were  a  separate  element.  It  presents  many  variations,  and  their 
study  becomes  a  matter  of  the  first  importance.  Tiie  bone,  as  seen  foreshort- 
ened in  the  living  subject,  relates  less  to  the  outer  wall  of  the  nose  than  ig 
described  in  the  manuals  of  anatomy.    It  might  be  compared  to  a  stalactite 


Fig.  546.— Sagittal  section  of  the  skull,  showing  the  bony  outer  wall  of  the  nasal  chambers,  with  the 
turbinated  bones  and  the  rise  of  the  floor  in  front  at  the  incisorial  foramen. 


hanging  near  the  roof  of  an  irregular  cavern.  It  may  be  laminar,  without 
increased  width  of  the  free  lower  border,  which  is  variously  deflected ;  it 
may  have  a  moderate  amount  of  inflation  and;  appear  in  sections  pyriform  in 
outline,  thus  constituting  perhaps  the  average  condition  ;  or,  as  is  often  found 
in  females,  it  may  be  enormously  inflated  so  as  to  exhibit  in  sections  a  veri- 
table globose  contour  (Fig.  546).  Infrequently  the  inflation  is  not  confined 
to  the  ])endant  portion,  but  extends  into  the  anterior  portion  of  the  pedicle 
as  well,  where  it  may  even  involve  the  adjoining  a.scending  process  of  the 
maxilla. 

Tiie  size  of  the  middle  turbinate  varies,  quite  apart  from  its  shape.  As  a 
rule,  the  bone  answers  to  the  lower  limit  of  the  perpendicular  plate  of  the 
ethmoid  bone  where  it  joins  the  vomer ;  while  it  rarely  extends  below  this 
line,  it  often  falls  short  of  it.  One  of  the  most  interesting  variations  in  the 
ethmoid  bone  arises  from  the  arrest  of  development  after  an  attack  of  scarlet 
fever.  The  lateral  mass  remains  stunted  and  is  lodged  high  up  in  the  cham- 
ber.  When  ostitis  persists,  as  is  often  the  case,  the  proximity  of  these  masses 
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to  the  cribriform  plate  should  lead  the  practitioner  to  conduct  all  local  treat- 
ment with  due  care.  It  is  quite  true  that  small  ethmoid  bones  are  sometimes 
examples  of  arrest  of  development  from  fundamental  causes,  and  probably  in 
some  degree  correlated  with  defects  in  the  normal  rate  of  evolution  of  the 
brain.  For  we  must  not  overlook  the  harmony  known  to  exist  between  the 
size  of  the  olfactory  surfaces,  at  least  of  the  ethmoid  bone,  and  the  functions 
they  subserve  in  extending  the  distribution  of  the  special  nerves  over  a 
peripheral  organ. 

The  middle  turbinate  is  composed  of  a  straight  or  globose  anterior  part 
and  a  deeply  concave  posterior  part,  the  concavity  being  directed  outward. 
The  concave  part  (conch)  can  be  explored  from  in  front  and  subjected  to 
treatment,  for  it  is  often  the  seat  of  retained  secretion  and  granulation-tissue. 
The  median  and  anterior  surfaces  of  the  bone  are  less  coarsely  marked  than 
is  the  inferior  turbinate,  although  it  may  be  provided  anteriorly  with  numbers 
of  small  spicules.  In  the  infant  the  anterior  end  is  always  thin,  compressed, 
and  parallel  to  the  perpendicular  plate,  although  the  free  lower  end  is  de- 
flected either  inward  or  outward,  more  commonly  in  the  direction  first  named. 
In  all  ages  the  bone  inclines  downward  and  backward  to  a  degree  greater 
than  is  seen  in  the  inferior  turbinate  (see  Fig.  546). 

The  Inferior  Turbinated  Bone. — The  inferior  turbinated  bone  is  attached 
to  the  maxilla  and  palate-bone  so  as  to  form  a  bond  of  union  between  these 
structures.  It  extends  the  length  of  the  nasal  chamber — the  extreme  front 
border  just  back  of  the  anterior  nasal  aperture  being  in  some  examples  free. 
The  bone  is  marked  by  numerous  coarse  depressions,  grooves,  and  rugosities. 
It  is  concave  on  its  outer  surface  and  convex  or  straight  on  its  inner.  Seen 
in  the  living  subject  the  anterior  end  presents  a  rounded,  almost  cherry- 
shaped  mass,  often  Avith  scarcely  a  suggestion  of  the  position  of  the  inferior 
meatus,  although  this  region  can  be  carefully  outlined  by  the  aid  of  the  probe  ; 
the  inner  (median)  surface  of  this  part  of  the  inferior  turbinated  bone  is,  as 
a  rule,  sharply  convex  and,  indeed,  is  the  most  rounded  of  any  part  of  the 
surface.  Not  infrequently  it  or  its  covei'ing  forms  in  diseased  states  septal 
apposition,  if  not  actually  false  union  or  synechia.  In  my  opinion  the  dis- 
turbing factor  in  the  formation  of  this  union  is  not  septal  but  turbinal,  and 
the  reduction  of  the  turbinal  is  of  greater  use  than  the  disturbance  of  the 
septum.  Directly  back  of  the  point  of  septal  apposition  the  convexity  of 
the  bone  in  great  part  disappears.  The  inferior  turbinate  is  often  of  consider- 
able height — a  variation  never  seen  in  like  degree  in  cabinet  crania.  In 
cleft  palate  the  free  inferior  border  tends  to  grow  down  to  a  deeper  plane 
than  is  normal. 

The  Middle  Meatus  and  the  Uncinate  Process. — Above  the  middle 
turbinated  bone  lies  the  middle  meatus,  sharply  defined  both  from  in  front 
and  behind.  The  most  conspicuous  structure  seen  in  the  skull  in  this  region 
is  the  uncinate  process  of  the  ethmoid  bone.  Usually  this  process  lies  parallel 
to  the  anterior  part  of  the  lateral  mass,  but  it  often  projects  at  right  angles 
to  the  plane  of  these  cells,  from  which  in  the  living  subject  it  is  often  difficult 
to  separate  it.  The  process  may  be  mistaken  for  the  middle  turbinate.  In 
text-books  the  usual  account  of  the  process  is  to  state  that  it  narrows  the 
opening  from  the  maxillary  sinus  into  the  middle  meatus.  This  it  certainly 
does ;  but  its  more  important  clinical  connection  is  to  the  cells  with  Avhich 
indeed  it  is  in  true  morphological  relation.  In  some  instances  the  process 
is  deeply  concave  on  its  anterior  snrfiice,  and  its  median  border  is  turned 
sliarply  fi)rward.  When  the  lateral  masses  are  moderately  developed  the 
process  makes  no  impression  upon  the  eye  in  the  living  subject,  and  is  imper- 
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Fig.  547.— Horizontal  section 
Viissinpr  above  tlie  cribriform 
plates  iiiul  showing  the  ethmoicl, 
sphenoid,  and  frontal  sinuses 
with  their  openings  toward  the 
nares  (Zuckerljantil). 


fectly  discerned  even  in  the  skull ;  hut  when  the  process  is  at  right  angles  t( 
the  outer  wall  the  anterior  ethmoid  cells  (Fig.  547)  are  always  large,  and  as  i 

rule,  constitute  a  single,  rounded,  cherry-like  mass 
(bulla  ethnioidalis).  Thu!^,  when  the  right-angled 
position  of  the  process  is  detected,  the  observer 
may  (conclude  that  the  enlarged  cells  lie  directiv 
behind  it.  It  is  the  relation  exi.sting  between  the 
uncinate  process  and  the  anterior  ethmoidal  cells 
and  the  ascending  process  of  the  maxilla  that 
makes  this  part  of  the  nasal  chamber  of  impor- 
tance in  studying  the  relations  existing  between 
lacrymal  and  nasal  disease.  Directly  within  the 
middle  meatus  is  sometimes  seen  the  opening  into 
the  maxillary  sinus,  and  within  the  inferior  meatus 
that  of  the  Uu^hrymal  canal. 

The  Inner,  or  Septal  Wall. — The  word  "sep- 
tum "  implies  that  the  two  chambers  are  being 
studied  together  and  that  the  septum  is  a  partition. 
In  this  essay  the  septum  is  assumed  in  the  main  to 
yield  tluj  inner  wall  of  each  chamber  (Fig.  544). 
The  septum  is  (iomposed  of  a  bony  and  a  carti- 
laginous j)art.  The  anterior  third  (about)  of  the 
bony  septum  is  notched  ;  the  upper  border  of  the 
notch  is  defined  by  the  perpendicular  plate  of  the 
ethmoid  bone,  the  lower  border  of  the  vomer 
and  incisor  crest  of  the  maxilla.  The  notch  is  occupied  by  the  triangular 
cartilage,  which  appears  to  be  unfortunately  named — according  to  the 
studies  of  Freeman,  it  is  of  a  quadrilateral  figure.  The  bony  inner  wall 
of  the  nasal  chamber  is  composed  of  the  perpendicular  plate  of  the  ethmoid 
bone,  the  vomer  in  front  of  its  alto,  the  incisor  crest,  the  anterior  nasal 
spine,  and  that  much  of  the  horizontal  plate  of  the  superior  maxilla  which 
ascends  to  form  a  crest.  The  incisor  crest,  the  spine,  and  the  process 
last  named  differ  from  the  perpendicular  plate  and  the  vomer  in  being 
composed  of  symmetrical  parts,  and,  in  common  with  all  such  structures, 
present  variations  according  to  the  manner  in  which  the  right  and  left  con- 
stituents unite.  This  statement  is  particularly  applicable  to  the  incisor  crest 
and  the  nasal  spine,  which  present  innumerable  variations — no  two  specimens 
being  alike.  The  nasal  spine  is  developed  before  the  crest,  and  is  not  simply 
the  anterior  end  of  this  elevation,  as  is  usually  stated.  The  crest  is  always 
rudimental  in  young  subjects,  and,  indeed,  is  often  absent,  although  the  spine 
may  be  prominent.  Although  divided  into  right  and  left  parts  in  adults,  not 
infrequently  the  cre.st  remains  in  its  juvenile  condition  throughout  life.  As 
a  rule,  it  is  well  developed  and  has  a  disposition  not  to  extend  backward 
beyond  the  incisive  foramen.  The  vomer,  passing  forward  as  a  .single 
straight  plate  deeply  grooved  for  the  accommodation  of  the  triangular  carti- 
lage, will  have  its  relation  to  the  crest  undisturbed  .so  long  as  the  structure  last 
named  is  of  nioderate  develf)pment ;  but  if  it  be  more  than  usually  high  the 
union  is  not  harmonious,  tfence  ari,ses  the  thickening  of  the  septum  at  this 
place  and  the  disposition  to  deflection  either  to  the  right  or  left — in  most  cases 
the  latter.  The  height  of  the  incisor  crest  is  often  so  great  as  to  cau.se  the 
septum  to  be  unyielding  in  the  region  answering  to  the  height  of  the  inferior 
turbinated  bone.  If  a  high  crest  is  also  carried  well  to  the  outer  wall  of  the 
■nose  it  creates  an  exceetlingly  narrow  ])assage  within  the  vestibule. 
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The  pcrpentliciihir  plate  of  the  ethmoid  bone  may  project  forward  beyond  the 
maxilhe  and  downward  so  far  as  greatly  to  narrow  the  size  of  the  septal  notch. 
It  may  constitute,  when  nialplaced,  an  important  factor  in  nasal  obstruction. 
The  prognosis  should  always  be  guarded  when  the  plate  is  so  disposed. 

Sharply  defined  projections  from  the  septum  are  called  "  spurs."  As  a 
rule,  they  are  ledges  of  varying  degrees  of  development.  The  most  common 
of  the  "spurs"  is  on  the  upper  vomerine  border,  either  where  it  forms  the 
lower  boundary  of  the  triangular  notch,  or  where  it  is  joined  by  the  per- 
pendicular plate  of  the  ethmoid  bone.  But  a  spur  is  often  found  high  up  and 
back  on  the  septum,  and  may  occupy  in  great  part  the  middle  meatus. 


Fig.  548.— Scheme  of  upper  air-passages  based  upon  metal  corrosion  casts. 


Asymmetry  of  the  nasal  chambers  is  generally  acquired  and  is  often  the 
result  of  injury.  Errors  in  growth  and  development  may  arise,  however,  in 
the  nasal  chambers  as  elsewhere  in  the  economy.  Asymmetries  of  the  group 
last  named  are  in  great  measure  products  of  civilization.  Ethnological  cabi- 
nets furnish  material  for  study  less  valuable  than  that  obtained  from  the  dis- 
secting room  or  ob.served  in  our  patients.  Inflammatory  or  other  obstructive 
conditions,  even  when  temporary  in  character,  may  cause  narrowing  of  the 
passages.  Whatever  may  be  the  etiology  of  these  confessedly  obscure  varia- 
tions, the  fact  remains  that  one  chamber,  commonly  the  left,  is  the  smaller, 
and  that  the  septum  inclines  away  more  or  less  from  the  median  line.  A 
summary  of  the  above  statement  is  here  given  :  Deviation  of  the  septum  from 
a  straight  line  is  associated  with  a  high  incisor  crest;  and  when  this  is  well 
established,  the  vomer  tending  to  grow  forward  when  there  is  no  space  in 
front  to  permit  it  so  to  do,  it  is  deflected  from  the  straight  line;  or  if  it 
enters  into  the  compass  of  the  triangular  notch,  it  is  itself  abruptly  turned 
to  the  left. 

Far  l)a(!k  in  the  nasal  chamber,  at  a  place  answering  to  the  union  between 
the  perpeiidicuilar  i)late  of  the  ethmoid  and  the  vomer,  an  irregular  ridge  can 
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often  be  felt  in  making  digital  examinations.  The  ridge  is  more  common  on 
the  left  than  on  the  right  side,  and  is  of  varying  degrees  of  hardness.  Often 
it  can  be  pressed  away  by  the  finger;  bnt  more  commonly  it  will  not  yield 
unless  sawed  or  drilled. 

The  degree  of  consistence  of  the  septnm  and  turbinated  bones  is  subject 
to  variation.  The  former  may  be  thin  and  porous  or  thick  and  ebu mated.  No 
sign  is  accepted  by  which  the  state  of  the  bone  can  be  determined  by  ins])ec- 
tion.  Large  bones  projecting  well  into  the  chambers  may  yield  "^to  slight 
interference,  while  small  bones  may  be  exceedingly  resistant.  The  applica- 
tion of  these  facts  to  practice  are  of  importance.  A  thin,  yielding  septum 
may  be  the  cause  of  faihu'c  in  attempting  to  arrest  hemorrliage  by  plugging 
the  chambers.  A  marked  deviation  can  sometimes  be  corrected  by  the  linger 
to  almost  the  degree  desired ;  while  if  the  parts  be  thick  and  firm  nothing 
will  yield  until  they  are  attacked  vigorously  by  the  aid  of  instruments. 

The  Nasal  Apertures.— The  a])ertures  of  each  nasal  chamber  are  two 
in  number,  the  anterior  and  the  posterior.  The  anterior  is  the  nostril  and 
the  posterior  is  the  choana.  The  nasal  chamber  is  examined  by  reflected 
light  thrown  through  the  nostril,  or  by  a  mirror  carried  into  the  naso-pharynx, 
which  reflects  the  view  as  seen  at  the  choana3.  When  the  skull  is  examined, 
the  anterior  nasal  aperture  takes  the  place  of  both  the  nostrils ;  and  the  mid- 
region  of  the  base  of  the  skull,  of  the  naso-pharynx.  If  it  is  accepted  that 
the  nostril  is  an  aperture,  the  term  cannot  be  used  as  a  synonym  for  nasal 
chamber,"  as  is  sometimes  done  by  clinical  writers.  The  term  "naris"  is 
discarded. 

The  anterior  nasal  aperture  is  defined  by  the  maxilla  and  the  nasal  bones, 
and  is  exceedingly  variable  when  a  series  of  all  races  of  men  is  examined. 
But  in  clinical  studies — excluding  those  conducted  on  the  negro — the  opening 
is  pyriform,  with  the  base  of  the  figure  downward,  and  presents  two  trench- 
ant asvmmetrical  borders  which  are  raised  above  the  level  of  the  floor  of  the 
nose.  The  entire  figure  has  been  compared  to  the  heart  on  the  playing  card. 
Welcker  happily  likens  it  to  the  figure  of  the  European  elm  {  U/mus  mon- 
ianus),  from  the  fact  that  the  lower  border  of  one  of  the  chambers  (commonly 
the  left)  is  below  the  level  of  the  other.  The  conjoined  incisor  crests  of  the 
maxillse  often  appear  at  the  aperture.  The  perpendicular  plate  of  the  ethmoid 
bone,  infrequently  here  seen,  may  even  project  beyond  its  plane,  thus  in 
reality  converting  the  anterior  nasal  aperture  into  two  apertures. 

The  choana,  or  posterior  nasal  aperture,  is  bounded  inferiorly  by  the 
posterior  margin  of  the  palatal  bone.  The  lateral  margin  answers  to  the 
anterior  border  of  the  internal  pterygoid  plate.  It  Avould  be  difficult  to 
define  the  upper  margin  were  it  not  for  the  presence  of  a  group  of  minute 
bone-spicules  which  receive  no  name  in  anatomy,  so  far  as  I  am  aware, 
which,  nevertheless,  are  exceedingly  useful  in  defining  the  plane  of  each 
choana.  The  inner  margin  is  the  septum,  but  this  is  not  a  reliable  guide  to 
the  base  of  the  choana,.  since  the  posterior  margin  of  the  vomer  often  lies  well 
forward  on  the  crest  between  the  palate-bones.  I  have  called  this  ])hase  of 
the  nasal  septum  "recedent,"  to  distinguish  it  from  that  form  where  the  base 
comes  sharply  up  to  the  base  of  the  posterior  nasal  spine.  In  subjects  that 
exhibit  the  recedent  form,  the  vomer  will  allow  the  ])osterior  ends  of  the 
inferior  turbinals  to  approach,  although  they  do  not  touch — the  mucous  mem- 
brane over  both  bones  remaining  normal.  Care  should  be  taken  in  such  con- 
ditions not  to  confound  these  masses  with  hypertrophy  of  the  posterior  ends 
of  the  turbinal  bodies. 

The  region  of  the  choanse,  after  all  is  said,  is  not  of  importance.  In 
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practice  the  choaiue  in  reality  include  the  meso-pterygoid  fossa,  or,  ac  I  have 
ventured  to  call  it,  the  postemla,  or  back  porch  to  the  nasal  cliamber.  This 
is  a  single  region  into  which  the  choanse  debouch.  It  contains  the  alai  of  the 
vomer  and  all  of  the  inner  surface  of  the  internal  pterygoid  plates.  The 
finger  introduced  into  the  naso-pharynx  is  received  into  the  posterula,  and 
the  pterygoid  surfixces  are  clearly  defined  at  the  sides.  In  rare  instances 
these  may  be  thickened,  retaining  the  infantile  form,  and  may  aid  other  con- 
ditions in  tending  to  reduce  beyond  normal  limits  the  posterior  apertures  of 
the  chambers. 

The  Nasal  Mucous  Membrane  and  its  Blood-vessels. — The 

mucous  membrane  lining  the  nasal  chambers  is  of  three  kinds  :  first,  the 
olfactory  membrane,  which  is  limited  (nearly)  to  the  ethmoid  bone  on  the 
inner  aspect  of  each  lateral  mass  and  the  opposed  surfaces  of  the  perpen- 
dicular plate ;  second,  the  highly  vascular  and  partially  erectile  structures 
(turbinal  bodies)  covering  the  inferior  turbinated  bones ;  third,  the  generalized 
membranes  which  line  the  other  bones  and  the  walls  of  the  accessory  sinuses. 
The  property  of  cocain  in  constricting  small  blood-vessels  is  used  with 
advantage  in  studying  the  anatomy  of  the  nasal  chambers  in  the  living 
subject.  The  contrast  in  the  shapes  of  the  inferior  turbinal  body  before  and 
after  an  application  of  a  10  per  cent,  solution  of  cocain  is  such  as  to  give  the 
observer  an  accurate  impression  of  the  extent  of  the  erectile  mucous  mem- 
brane covering  it.  The  cushion  surfaces  of  the  bodies  Avith  contour  convex 
before  the  cocain  is  applied  disappear,  and  in  their  places  are  noted  a  mem- 
brane bound  down  to  the  bone,  to  whose  irregularity  it  conforms.  We  speak 
of  a  turbinated  bone  and  a  turbinal  body — the  latter  phrase  to  express  the 

Ant.  and  post,  ethmoidal  arteries 
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Fig.  549.— Vessels  of  the  Intend  wall  of  the  no.se,  showing  direct  cerebral  communication  through 

Ziickerkandl's  vein  (Zarniko). 

fact  that  the  body  is  an  erectile  membrane  which  has  a  shape  in  a  measure 
distinct  from  the  skeletal  surfaces  with  which  it  is  clo.sely  incorporated. 

As  a  rule,  incisions  into  the  turbinal  body  are  followed  by  moderate 
bleeding,  which  ceases  spontaneously.  Occasionally  wounds  over' the  middle 
turbinal  bleed  more  freely,  which  in  order  to  .stanch  require  interference  by 
pressure  or  use  of  astringents.  The  mucous  membrane  on  the  outer  wall 
and  in  the  sinuses  is  uniformly  indisposed  to  bleed  so  as  to  demand  interfer- 
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cnec.  It  is  fill-  dinbiviit  with  tlie  Hoptiim.  Hero  the  curtilaoiiious  portion, 
where  it  joins  the  iiKiisor  crest,  is  excej)ti()nally  vascnhir.  A  carnnenhir 
swelling  is  often  found  at  this  point,  which  should  be  carefully  avoided  in 
making  incisions  for  minor  surgical  ])rocedures.  A  second  ])oint  from  which 
hemorrhage  is  "apt  to  occur  is  over  the  triangular  (jartilage  itself.  This  is 
never  Iroin  an  incision,  but  is  commonly  from  abrasions,  and  is  therefore  the 
region  from  which  bh)od  often  sjjrings  in  non-surgical  epistuxis.  The  seat 
of  hemorrhage  is  found  at  a  point  just  beyond  the  tip  of  the  triangular 
notch.    Hemorrhage  occurring  from  wounds  reaching  the  submucous  tissues 

is  far  different  from  the  foi-egoing.    Two  distinct  locations  are  here  noted  

namely,  the  septum  along  the  line  of  the  vomer  at  any  part,  which  answers 
to  the  positions  of  the  deej)  sejjtal  blood-vessels;  and  the  posterior  third  of 
the  outer  wall,  where  it  re(!eives  the  arteries  and  veins  whi(!h  pass  through 
the  spheno-palatine  foramen  (Fig.  549). 

The  bones  of  the  nasal  chamber  are  remarkable  for  being  in  whole  or  in 
])art  covered  with  mucous  membrane,  and  are  sup])lied  largely  with  its  blood- 
vessels. The  muco-periosteum  is  a  valuable  term  in  describing  such  a  mem- 
brane, for  it  fixes  the  mind  u[)()n  the  analogy  between  such  a  membrane 
and  the  periosteum.  If  the  comparison  between  the  two  membranes  is  pre- 
cise, then  the  study  of  the  nasal  chambers  as  part  of  the  great  skeletal  grouj) 
of  bones,  being  as  exact  in  pathology  as  in  anatomy,  relegates  manv  of  the 
morbid  conditions  of  the  chamber  to  phases  of  periosteitis  and  osteitis. 

The  Nerves. — The  nerves  that  must  be  recalled  in  surgical  treatment 
of  the  nasal  chamber  are  unimportant.  The  operations  on  the  nasal  sej)tum 
will  sometimes  cause  numbness  of  the  incisor  and  canine  teeth  to  be  com- 
plained of  for  a  few  days  after  operation. 

Asymmetry  and  Narrowing  of  the  Nasal  Chambers. — It  has 
been  stated  on  pnge  831  that  the  nasal  chambers  are  often  asymmetrical — the 
asymmetry  being  caused  by  deviation  of  tlu;  nasal  septum,  usually  to  the  left 
side,  and  that  such  deviation  is  acquired  either  as  a  direct  residt  of  trauma- 
tism or  of  disease.  The  chambers,  however,  may  be  unequal  in  size,  even 
when  the  septum  remains  straight.  Such  a  relation  is  due  to  fundamental 
causes,  and  will  be  found,  like  all  these  conditions,  to  correlate  with  other 
peculiarities  in  the  economy.  An  important  element  in  prognosis  is  here  to 
be  considered,  for  a  congenitally  narrowed  or  occluded  chamber  can  never  be 
made  entirely  efficient.  Sometimes  the  posterior  portion  only  of  the  chamber 
exhibits  asymmetry.  This  is  due  to  a  defect  in  the  development  of  the 
sphenoid  bone,  the  body  of  which  does  not  normally  expand  ;  thus  the  ptery- 
goid ])i'ocesses  are  kept  too  close  together,  the  palatal  bones,  as  well,  remain 
in  an  infantile  condition,  and  in  time  the  choanse  are  even  inadequate  for  the 
accommodation  of  the  posterior  ends  of  the  turbinals.  If  an  operation  be 
proposed  for  deviation  of  the  se[)tum  or  other  causes  of  obstruction  in  the 
anterior  ])ortion  of  a  chamber  of  a  subject  where  the  posterior  portion  remains 
undeveloped,  a  statement  of  the  results  to  be  expected  should  be  guarded, 
since  the  narrowing  at  the  choante  and  posterula  may  in  itself  maintain 
obstruction.  In  these  cases  the  choanie  are  always  small  and  oval  ;  the  inter- 
nal pterygoid  processes  are  convex,  and  the  turbinals  are  thick  and  pressed 
together  against  the  septum.  Cases  have  been  observed  characterized  by 
retention  of  all  these  ])arts  in  an  embryf)nic  condition,  with  residtant  atresia. 
Even  when  the  choanal  plane  is  normal,  narrowing  may  occur  at  the  posterior 
third  of  the  chamber ;  thus  converting  each  posteinor  portion  into  a  passage, 
which  might  be  comjiared  to  a  funnel  laid  on  its  side  and  with  its  neck 
directed  forward. 
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The  study  of  the  physiology  of  the  nose,  throat,  and  larynx  is  of  the 
greatest  practical  importance,  for  it  is  only  by  an  intimate  knowledge  of 
their  functions  in  health  that  we  are  able  correctly  to  appreciate  the  signifi- 
cance of  pathological  conditions.  At  times,  indeed,  when  insurmountable 
difficulties  prevent  thorough  physical  examination,  we  must  fall  back  upon 
our  knowledge  of  the  normal  functions  of  the  parts,  such  as  breathing, 
swallowing,  phonation,  etc.,  to  obtain  a  correct  diagnosis. 

NOSE. 

The  old  idea  of  the  nose  as  simply  an  organ  of  olfaction  has  given  place 
to  an  appreciation  of  the  influence  it  exerts  upon  the  whole  economy,  not 
only  by  its  vital  functions  of  warming,  moistening,  and  filtering  the  inspired 
air,  but  also  by  its  acting  as  a  protective  organ  to  prevent  the  admission  of 
harmful  substances  in  inhalation. 

Functions  of  the  Nose. — Respiration. — (1)  Passage-way  for  air  in 
breathing;  (2)  warming,  moistening,  and  filtering  tlie  inspired  air. 

Olfaction. — (1)  Perception  of  odors  in  inspiration;  (2)  perception  of 
flavors  in  expiration. 

Phonation. — (1)  Resonance ;  (2)  production  of  overtones. 

Protection. — (1)  By  sensation  ;  (2)  by  olfaction. 

Ventilation. — (1)  Of  the  ears ;  (2)  of  the  accessory  sinuses. 

Respiration. — (1)  We  notice  from  the  dryness  of  the  throat  in  mouth- 
breathing  that  this  is  not  the  passage-way  intended  by  nature  for  the  air  in 
inspiration,  and  we  realize  that  normal  respiration  should  take  place  througli 
the  nose,  and  that  mouth-breathing  is  a  pathological  condition  giving  rise  to 
many  injurious  results. 

Paulsen  has  pi-oved  that  the  air  in  respiration  takes  a  very  difiPerent 
course  from  that  formerly  supposed  to  be  the  case. 

Instead  of  flowing  back  along  the  inferior  meatus,  the  air  passes  directly 
upward  from  the  nostril  to  the  superior  meatus,  whence  it  falls  by  a  gentle 
curve  toward  the  choana.'  This  shows  the  old  arbitrary  division  of  the  nose 
into  a  lower  respiratory  and  an  ujiper  olfactory  portion  to  be,  physiologically 
at  least,  incorrect.  It  seems  curious  that  the  inferior  meatus  should  thus  be 
avoided  by  the  inspiratory  currents,  for  the  inferior  turbinals  contain  the 
largest  amount  of  vascular  tissue.  It  must  be  remembered,  however,  that 
nowhere  in  the  nose  is  the  air  at  rest,  and  as  the  air  in  the  inferior  meatus  is 

'  One  can  readily  be  convinced  that  tlio  stated  conrwe  of  the  air  is  the  true  one  by  examin- 
ing the  nose  of  a  person  who  has  inlialed  finely  divided  magncsiuTn.  The  powder  will  be 
found  adhering  to  the  anterior  end  of  the  middle  turbinal  and  as  far  iiji  the  olfactory  cleft  as 
one  can  see.  while  the  inferior  meatus  and  turbinal  remain  almost,  entirely  free  (Fig.  551). 
Hence  the  common  a[ipearance  of  dust  and  crusts  on  the  anterior  ends  of  the  middle  turbinal.s. 
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more  sluggisli,  it  has  received  more  heat,  and  when  drawn  into  the  current 


Fig.  551. — Anterior  nares, 
showing  white  deposit  of 
inspired  magnesium-pow- 
der upon  the  septum  and 
middle  turbinals  only. 


Fig.  550.— Diagram  showing  the  course  of  principal  and  auxiliary  currents  of  air  in  normal  respiration.' 

raises  its  temperature  more  quickly.^  The  main  currents  of  air  pass  into  the 
naso-pharynx  at  the  highest  ]M)rtion  of  the  choanal  arches,  and  an  enhirge- 

ment  of  the  ])haryngeal  tonsil,  encroaching  even  slightly 
upon  these  0])enings,  impedes  respiration  much  more 
\.\.     ,••■.••;>■'  than  does  swelling  of  the  ends  of  the  inferior  turbinals, 

blocking  to  a  marked  degree  the  lower  portion  of  the 
choanse  (compare  Fig,  560). 

The  course  of  the  air  in  expiration  is  nearly  the 
same  as  in  inspiration,  except  that  it  is  directed  higher 
lip — /.  e.,  through  the  posterior  part  of  the  superior 
meatu.s,  a  point  that  we  shall  soon  see  is  of  importance 
in  detecting  flavors. 

(2)  Within  the  nose  the  shelf-like  arrangement 
of  the  turbinated  bones  gives  increased  extent  of 
surface  to  the  vascular  membrane  witli  which  they 
are  covered.  The  interior  of  the  nose  is  completely  lined  with  mucous  mem- 
brane, that  covering  the  inferior  turbinals,  the  lower  portion  of  the  middle, 
and  the  posterior  ends  of  th.e  middle  and  superior  turbinals,  containing  vast 
systems  of  blood-vessels,  which  are  the  chief  source  of  the  heat  and  moisture 
supplied  to  the  air  in  inspiration.  These  blood-sinuses  are  surrounded  by 
involuntary  muscular  fibers,  and,  although  they  are  commonly  so  called,  they 
are  not,  correctly  speaking,  true  erectile  bodies,  which  consist  of  large  irregu- 
lar spaces  lined  with  jnivement  epithelium.  This  muscular  tissue  is  under 
the  control  of  the  symjiathetic  system,  which  reaches  the  interior  of  the  nose 
by  way  of  the  spheno-palatine  ganglion,  and  derives  its  influence  from  the 
cerebro-spinal  system.  It  is  known  that  there  are  vaso-dilators  as  well  as 
vaso-constrictors,  and  their  centers  probably  lie  in  the  floor  of  the  fourth 
ventricle.''  The  dilatation  and  contraction  of  the  sinuses  caused  by  these  nerves 
are  constantly  going  on,  and  are  physiological  actions  of  great  importance. 
The  object  is  the  regulation  of  the  amount  of  blood  in  the  turbinals,  and 
hence  the  proper  warming  and  moistening  of  the  inspired  air.  The  mechanism 
is,  indeed,  a  delicate  one  which  is  able  to  supply  the  requisite  amount  of  heat 


'  Zarniko  :  /)ic  KnmkheUen  der  Nose,  etc.,  p.  38.    Later  observers  have  not  only  confirmed 
thi.s,  but  have  found  that  the  air  takes  a  still  higher  course. 
^  Ziirniko,  p.  40. 


'  Chapman  :  Human  Physiology,  p.  732. 


NOSB. 


837 


and  moisture  under  all  the  varying  changes  of  temperature  and  liumidity  to 
which  animal  life  is  subjected.  Thus  we  notice  that  when  the  temperature  is 
cold,  the  turbinals  swell  and  the  passages  become  more  closed.  This  indi- 
cates that  the  vascular  tissue  has  become  filled,  and  that  a  large  amount  of 
warm  blood  is  being  brought  into  contact  with  the  impeded  current  of  inspired 
air,  raising  its  temperature  to  a  higher  degree.  While  the  swelling  of  the 
turbinals  is  frequently  accompanied  by  increased  secretion,  this  is  not  neces- 
sarily the  case,  for  we  may  have  the  one  independent  of  the  other.  Were  it 
otherwise,  in  cold  weather  we  should  normally  have  excessive  secretion,  a 
condition,  however,  which,  although  frequently  met  with,  is  due  to  abnormal 
sensitiveness  of  the  nasal  mucous  membrane  to  contact  with  cold  air.  We 
know  that  at  32°  F.  air,  to  be  saturated,  requires  but  2.1  gr.  of  water  to  the 
cubic  foot.  Thus  the  tissues  of  the  nose  would  be  called  upon  for  very  little 
moisture  in  cold  weather  did  they  not,  in  raising  the  temperature  of  the  in- 
spired air,  also  raise  its  saturation  point,  which  goes  to  illustrate  the  nice 
balance  which  must  normally  exist.  According  to  Aschenbrandt  and  Kayser, 
the  inspired  air  receives  from  20°  to  40°  of  heat,^  and  becomes  saturated,  or 
nearly  so,^  in  its  passage  through  the  nose.  This  renders  it  suitable  for  the 
interchange  of  oxygen  and  carbonic  acid  gas  in  the  lungs,  a  simple  action  of 
osmosis  which  takes  place  most  perfectly  when  with  warm  fluid  on  one  side 
of  a  membrane  there  is  warm,  moist  air  on  the  other. 

To  supply  the  large  amount  of  water  necessary  to  moisten  the  inspired 
air,  Bosworth  has  calculated  that  about  a  pint  should  be  secreted  by  the  nose, 
and  this  is  obtained  from  the  sinus-tissue  of  the  turbinals,  together  with  the 
tears  and  the  secretion  of  the  muciparous  glands. 

The  function  of  the  nose  in  filtering  the  inspired  air  is  practically  per- 
fect, for  Tyndall  has  demonstrated  that  the  expired  air  is  free  from  germs. 
This  takes  place,  first  by  action  of  the  vibrissse,  the  hairs  of  the  vestibules, 
which  hinder  the  entrance  of  large  particles,  and  next  by  the  adherence  of 
smaller  particles  to  the  moist  surfaces  of  the  intricate  passages  of  the  nose 
and  naso-pharynx.  When  in  large  amount,  or  when  the  nose  is  too  roomy, 
or  pathological  conditions  interfere  with  this  normal  filtering  pi'ocess,  parti- 
cles may  reach  the  lower  respiratory  tract.  While  the  mucus  is  an  important 
agent  in  arresting  the  dust,  the  cilijB  are  in  no  less  degree  active  in  cleansing 
the  surfaces.  The  ciliary  wave  in  the  nose  is  toward  the  naso-pharynx,  that 
in  the  naso-pharynx  toward  the  mouth,  while  that  in  the  lower  respiratory 
tract  is  upward,  so  that  foreign  particles  are  carried' toward  the  mouth  and 
thus  removed,  either  by  expectoration,  or,  more  physiologically,  by  swallowing. 
The  activity  of  the  cilite  depends  very  much  upon  the  quality  of  the  mucus 
with  which  the  membranes  are  covered  ;  for  in  certain  states,  when  there  is 
much  viscidity,  it  is  known  that  their  action  is  much  hindered.  This  gives 
rise  to  a  feeling  of  stuffiness,  so  great  at  times  that  patients  with  fossse  so 
open  that  one  is  able  to  see  the  vault  through  both  sides,  complain  that  the 
nose  is  obstructed.  We  see,  therefore,  the  vital  functions  exercised  by  the 
intranasal  mucous  membrane  ;  and  a  connect  knowledge  of  its  physiological 
functions  should  teach  us  as  far  as  possible  to  avoid  cauterization  or  destruc- 

*  To  detennine  the  amount  of  heat  thuK  imparted  to  the  inspired  air,  Bloch  has  formidatcd 
the  following  rule  :  The  amount  of  heat  is  equal  to  five-ninths  the  diHereuce  hetween  the  body- 
temperatnre  and  that  of  the  external  air.  Taking,  for  example,  the  temperature  of  the  air  kt 
32°  F.  and  that  of  the  body  at  98.5"  F.,  we  have  five-ninths  of  98.5° -32°,  or  about  37°.  Con- 
.sequently  the  temperature  ha.s  been  raised  from  32°  to  nearly  69°  F.  in  its  short  pas-sage  through 
the  nose. 

^  Bloch  is  probably  correct  in  the  experiment  showing  that  the  inspired  air  is  only  two- 
thirds  saturated,  for  we  notice  an  uncomfortable  feeling  in  breathing  completely  saturated  air. 
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tioii  of  this  tissue,  and  to  remove  instead  septal  overgrowths  or  to  correct 
delormities  of  the  septum  which  interfere  with  respiration. 

Olfaction. — (1)  As  a  function  for  yielding  pleasure  and  for  serving  as  a 
means  of  infoi-nuition  and  protection,  olfaction  lias  been  iieid  in  far  too  low 
estimation.  In  man  this  sense  receives  very  little  attention,  ])artly  because  of 
the  protected  position  which  the  organ  of  smell  occupies,  thus  greatly  dimin- 
ishing its  liability  to  injury,  and  the  consequent  infrequency  of  disorders 
of  olfaction,  but  more  especially  because  of  the  abnost  universal  lack  of 
development  and  training.  It  is  probable  that  in  the  course  of  evolution, 
devolution  of  this  sense  has  taken  jjiace,  and  that  in  primitive  man  it  was 
much  more  liighly  developed.  Indeed,  in  certain  cases  we  iind  the  sense  so 
acute  that  its  possibilities  seem  almost  incredible.'  The  increase  in  size  and 
number  of  the  turbinals  would  seem  to  have  an  important  bearing  on  the 
sense  of  olfaction,  as  furnishing  greater  extent  of  surface  for  distribution  of 
olfactory  nerves.  Wiiile  the  presence  of  a  fourth  or  even  a  fifth  turbinal 
is  probably  due  to  a  persistence  of  the  sagittal  furrows  found  in  tiic  embryo, 
the  fact  that  a  fourth  turbinal  is  present  in  certain  negro  tribes  in  whom 
olfaction  is  very  acute  seems  to  ])oint  toward  the  lessening  o\'  the  function  in 
civilized  man  as  due  to  lack  of  develo|)ment  of  the  organ  of  olfaction.^  Not 
only  has  there  been  an  apparent  degeneration  of  the  sense,  but  directly  bear- 
ing u{)on  this,  also  a  decrease  in  size  of  the  olfactory  lobes  and  the  fields  of 
distribution  of  the  nerves.^  Thus  while  most  writers  claim  that  the  terminal 
filaments  are  distributed  to  the  middle  as  well  as  the  superior  turbinal  and 
the  region  of  the  septum  opposite,  Schultze's  investigations,  confirmed  by  von 
Brunn's  careful  measurements,  have  proved  that  the  olfactory  epithelium  does 
not  reach  the  lower  edge  of  the  superior  turbinal  by  7^  mm.,  and  that  the 
whole  olfactory  surface,  divided  nearly  equally  between  the  turbinal  and  the 
septum,  has  an  extent  of  but  257  sq.  mm.,  although  this  is  increased  slightly 
by  scattered  islands  of  olfactory  cells.  The  olfactory  organ,  then,  is  placed 
in  the  remotest  region  of  the  nose ;  and  it  is,  therefore,  only  by  an  aj)]irecia- 
tion  of  the  direction  of  the  air-currents  in  respiration  that  we  are  able  to 
understand  how  it  can  be  acted  upon  at  all  by  odoriferous  particles. 

In  order  that  we  may  detect  odors,  certain  conditions  are  essential. 
The  perceptive  structures  must  be  normal,  nasal  respiration  must  be  un- 
hindered, and  the  surface  must  be  moist.'  The  external  nose  and  the 
power  of  sniffing'^  are  also  necessary  in  order  that  the  current  of  air  may  be 
properly  directed  into  Ihe  superior  meatus.  Then  again,  that  the  odor  of 
substances  may  be  perceived,  they  must  be  either  in  a  gaseous  state  or  in  a 
state  of  fine  subdivision  and  capable  of  absorption.  Whether  the  odoriferous 
substances  cause  olfaction  by  their  specific  weight,  by  their  power^  to  absorb 
heat  (Tyndall)  by  their  chemical  properties,  or  by  their  specific  action  on  the 

1  The  sense  of  smell  is  Air  more  acute  in  the  lower  races  of  man  than  in  the  higher,  to 
whatever  extent  in  the  latter  it  may  have  been  developed.  Thus  Arabs  are  said  to  smell  fire 
thirty  miles  away  (Chapman,  p.  764). 

2  Fisher  and'Penzold  have  found  that  in  man  ^^unVi^TiTr  of  sulphur-alcohol  (over  ten 
times  more  powerful  than  musk)  to  one  liter  of  air  was  the  utmost  limit  in  which  odor  could  be 
detected.  The  ability,  however,  with  wliicli  animals  are  able  to  follow  a  trail  shows  that  their 
sense  of  olfaction  is  much  more  acute  than  that  of  man  (Gaule:  Hcumunn's  Handbucli  der 
Larynxiologk  wad  Rhinologie,  vol.  iii.  p.  196). 

The  olfactory  bulbs  and  nerves  arc  best  developed  in  animals  in  which  thej^ense  of  smell 
is  most  acute.    The  olfactory  region  is  most  developed  in  the  dog  (Chapman,  p.  764). 

•*  Whether  moisture  is  necessary  because  it  jjrotects  the  epitheliiun,  or  whether  it  has  a 
more  specific  action  in  transmitting  the  sensation,  we  do  not  know ;  but  olfaction  is  markedly 
hindered  if  membranes  are  dry,  although  not  interfered  with  even  if  secretion  is  excessive. 

*  Anosmia  mav  be  due  to  facial  paralysis,  the  power  of  sniffing  being  lost.  It  may  also  be 
caused  by  loss  of  the  external  nose,  being  restored  when  the  nose  is  replaced  by  operation. 
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pigment  cells  '  of  the  olfactory  region,  can  pi'obuhiy  never  Ix;  stated  (lefinitely. 
It  is  a  matter  of  speculation  iuul  theorizing  at  present,  and  many  ideas  as  to 
its  mode  of  acti(jn  have  been  advanced.  It  seems  ]irol)al>Ie  that  the  theory 
that  olfaction  depends  upon  the  chemical  composilion  (Haycraft)  and  molec- 
ular weight  of  the  substance  will  finally  be  generally  ac(teptc<l. 

(2)  The  greater  part  of  the  sensation  that  wc  tle.signate  as  taste  is,  in  reajity, 
olfiiction ^ — that  is,  olfaction  during  expiration.  The  term  taste  should,  strictly 
speaking,  be  limited  to  perception  of  sweet,  sour,  bitter,  and  salt,  the  only 
sensations  detected  by  the  nerves  of  gustation  ;  but  .so  narrow  an  interpreta- 
tion cannot  be  adhered  to  as  yet.  One  can  readily  be  convinced  of  the  truth 
of  this  statement  by  holding' the  nose  while  drinking  or  eating,  for  thus  the 
currents  of  air  are  unable  to  pass  through  the  nose,  and  all  flavors  and  odors 
are  unperceived.  Also  in  cases  of  imperforate  choauje,  although  the  oi-gans 
of  olfaction  are  normal  and  the  pasal  fossae  otherwise  free,  the  .senses  of  smell 
and  taste  are  both  in  abeyance  because  of  the  absence  of  both  inspiratory  and 
expiratory  currents  through  the  nose.  It  is  in  the  experience  of  everyone 
that  severe  coryza  will  likewise  rob  a  person  not  only  of  smell,  but  in  a  great 
part  also  of  taste.  The  great  delicacy  of  the  sense  of  taste  seems  to  be  due 
to  the  course  of  the  air  in  expiration,  as  it  passes  higher  in  the  nose  and  thus 
more  powerfully  affects  the  olfactory  region. 

Phonation. — (1)  Resonance  being  an  increase  in  the  volume  of  sound, 
the  voice  gains  its  strength  and  character  by  the  reverberation  of  the  air  con- 
tained in  the  nasal  passages  and  accessory  sinuses.  The  hard  palate  nnist  be 
looked  upon  as  a  sounding-board  and  as  a  decided  factor  in  transmitting  the 
vibrations  to  the  chambers  above.  We  can,  then,  understand  the  reason  why 
growths  that  obstruct  the  nasal  cavities  destroy  the  character  of  the  voice,  not 
only  by  preventing  the  passage  of  air  through  the  nostrils,  but  by  interfering 
with  vibration.  While  the  accessory  sinuses  have  been  variously  stated  to  be 
intended  to  lighten  the  skull,  to  act  as  sources  of  warm  air  and  as  reservoirs  for 
mucus  to  moisten  the  nose,  and  for  use  in  olfaction,  these  functions  are  of  little 
or  no  weight  in  comparison  with  the  important  part  they  play  as  resonating 
chambers.  Even  the  frontal  sinuses  seem  to  have  influence  in  this  direction  ; 
for  the  native  Australian  negroes,  who  have  no  frontal  cavities,  have  voices 
singularly  lacking  in  resonance,  a  peculiarity  said  to  be  due  to  this  malforma- 
tion. The  explanation  of  the  musical  voice  of  the  African  negro,  so  con- 
trasted with  the  unsympathetic  tones  of  the  American  Indian,  seems  to  lie  in 
the  greater  size  of  the  antra  in  the  former  race. 

(2)  The  nose  and  naso-pharynx- are  also  necessary,  asHelmholtz  has  shown, 
for  the  production  of  overtones,  which  give  character  and  increased  richness 
and  volume  to  the  voice. 

Protection. — (1)  We  have  already  spoken  of  the  protection  afforded  by 
the  nose  in  removing  from  the  inspired  air  foreign  particles  which  would 
otherwise  penetrate  to  the  delicate  pulmonary  alveola.  But  the  nose  serves 
also  by  its  sensitiveness  to  touch  to  prevent  injurious  substances  from  gaining 
admittance,  or  by  calling  forth  reflex  action,  such  as  sneezing,  to  cause  their 

'  Darwin  states  that  animals  with  darker  jjisinent  in  this  region  have  more  acute  sense  of 
smell.  The  dark-complexioned  races  are  also  known  to  iiave  the  olfactory  sense  more  liiglily 
developed.  ITntchinson  reports  the  case  of  a  negro  who  turned  white  and  suKsequently  lost  the 
sense  of  smell.  Ogle  reports  that  while  herbivorous  animals  are  more  apt  to  be  poisoned  by 
eating  poisonous  plants  than  those  with  darker  pigment  (Hosworth). 

Ogle  reports  two  persons  hotli  of  whom  by  a  blow  on  the  head  lost  the  sense  of  olfaction, 
yet  the  true  sense  of  taste  was  preserved.  No  difTerence  Could  be  detected  by  them  between 
boiled  onions  and  a|)pleH  or  port  and  Burgundy  wines  ;  of  the  wines,  the  first  seemed  like  sweet- 
ened water  and  iIk?  other  like  dilute  vinegar  (Zwaardemaker  :  Die  Phyi^iolotiic  drx  (ieni('lic!<,  p.  9). 
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expulsion.  For  these  purposes  we  have  an  abundant  supply  of  both  sympa- 
thetic and  sensory  nerves  distributed  to  the  intei'ior  of  the  nose.  The  tri- 
geminus is  the  great  sensitive  nerve  of  the  nose,  and  transmits  the  impres- 
sions received  through  both  its  ophthalmic  and  superior  maxillary  branches. 
Thus  the  entrance  of  irritating  substances  first  gives  rise  to  a  cessation  of 
breathing,  followed  by  a  forcible  expiration  to  remove  the  offending  material. 
This  is  usually  accompanied  by  a  free  flow  of  mucus  due  to  the  irritation  of 
the  trigeminus  and  symi)athetic,  the  former  exciting  an  abundance  of  clear, 
non-viscid  secretion,  and  the  latter  a  scanty,  but  very  viscid,  flow. 

(2)  The  importance  of  olfaction  in  protecting  the  organism  against  injuri- 
ous air  and  food  is  seldom  appreciated,  although  its  function  in  enabling 
certain  animals,  such  as  the  carnivora,  to  track  their  prey  and  procure  food, 
and  others,  such  as  the  deer  or  rabbit,  ill-protected  by  nature  for  self- 
preservation,  to  avoid  danger,  is  universally  recognized. 

Ventilation. — (1)  The  part  played  by  the  nose  in  the  function  of  ven- 
tilating the  middle  ears  can  best  be  inidcrstood  by  observing  the  interference 
which  takes  ])lace  when  nasal  res])iration  is  obstructed.  We  know  from  the 
Toynbec  experiment — that  of  swallowing  while  the  nostrils  are  closed — that 
the  air  within  the  tympani  is  rarclied  and  the  membranes  become  retracted. 
Grave  consequences  fre(juently  arise  from  the  persistence  of  the  malposition 
of  the  tympanic  membranes  thus  taking  place  in  cases  of  hypertrophied  tur- 
binals,  deformities  of  the  nasal  sej)tum,  etc.,  which  obstruct  the  free  passage 
of  the  air  through  the  nose,  and  therefore  interfere  with  ventilation  through 
the  Eustachian  tubes. 

(2)  A  somewhat  similar  action  takes  place  in  the  accessory  sinuses, 
although  the  effects  cannot  be  directly  observed  and  do  not  usually  give 
rise  to  such  serious  results.  According  to  the  experiment  of  Braune  and 
Clausen,  while  the  pressure  in  the  nose  in  breathing  is  equal  to  from  7  to 
10  mm.  of  water,  in  the  act  of  sniping  the  vacuum  formed  in  the  superior 
maxillary  sinus  is  equal  to  a  negative  pressure  of  780  mm.  of  water.  This 
explains  Randall's  observation,  that  by  sniffing  one  may  readily  produce 
hemorrhage  from  the  lining  membrane  of  these  cavities,  especially  when  they 
are  acutely  congested. 

NASOPHARYNX. 

The  naso-pharynx  possesses  no  special  sense,  but  the  location  here  of  the 
pharyngeal  tonsil  and  numerous  muciparous  glands,  whose  functions  are  those 
of  protecting  and  lubricating  the  throat,  makes  it  of  great  importance.  It 
serves  also  as  a  resonating  chamber  of  great  value  for  the  voice,  and  contains 
muscles  by  whose  action  the  tympanic  cavities  are  ventilated. 

While  the  pharyngeal  tonsil  jper  se  is  too  often  considered  an  abnormal 
growth,  and  its  function  as  a  germinating  center  for  leukocytes  is  overlooked, 
its  enlargement  interferes  so  markedly  with  the  vital  processes  of  free  nasal 
breathing  and  normal  ventilation  of  the  ears  that  its  physiological  functions 
should  not  weigh  against  such  important  considerations  when  damage  is 
threatened  by  its  presence.  It  has  been  said  that  the  function  of  the  pharyn- 
geal tonsil  as  a  source  of  lubricating  secretion  for  the  pharynx  is  of  no  im- 
portance, judging  from  the  atrophic  processes  which  affect  it  in  adult  life. 
Granting  that  this  pathological  condition  is  widespread,  so  that  the  most 
familiar  picture  is  that  of  absence  or  of  great  reduction  in  size,  it  is  never- 
theless my  experience  that  oidy  those  throats  can  be  looked  upon  as  normal 
in  which  all  the  tonsils,  although  small,  are  present  and  in  good  condition. 
So,  also,  in  the  nose,  the  sclerotic  condition  of  the  turbinals  in  late  adult  life, 
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termed  senile  atrophy,  is  looked  upon  as  the  natural  accompaniment  of  age 
because  of  the  frequency  of  its  occurrence,  in  apparent  forgetfulness  of  nor- 
mal though  rare  cases,  where  the  turbinals  are  as  large  and  smooth  as  in  youth. 

Sensation  in  the  naso-pharynx  is  supplied  not  only  by  the  trigeminus  and 
glosso-pharyngeal  nerves,  but  also  by  the  superior  laryngeal.  From  this  fact 
arise  many  "^erroneous  impressions  in  patients,  who  refer  to  the  region  of  the 
larynx  sensations  arising  in  the  naso-pharynx.^ 

The  ventilation  of  the  ears  is  brought  about  by  the  action  of  the  palatal 
muscles.  While  the  velum  hangs  relaxed,  the  openings  of  the  Eustachian 
tubes  are  nearly  vertical  slits  ;  but  in  the  act  of  swallowing  they  open  and 
become  somewhat  triangular  in  shape,  allowing  the  free  entrance  of  air. 
During  "  empty "  swallowing  this  is  even  more  pronounced,  for  the  soft 
palate  then  ascends  to  its  utmost  limits,  and  in  this  manner  the  regular 
physiological  ventilation  is  constantly  provided  for. 

MOUTH. 

Among  the  many  functions  of  the  mouth',  want  of  space  will  permit  only 
a  brief  reference  to  certain  ones  bearing  directly  upon  our  subject.  Besides 
those  concerned  in  deglutition,  the  mouth  has  a  most  important  influence  on 
articulation,  the  consonants  and  many  of  the  vowels  being  formed  by  the 
movement  of  the  lips  and  tongue.  It  also  acts  as  a  speaking-trumpet  to 
throw  the  concentrated  and  amplified  sounds  in  definite  directions.  By 
means  of  the  special  sense  supplied  by  the  glosso-pharyngeal  and  lingual 
nerves  we  are  able  to  distinguish  only  the  sensations  of  salt,  sour,  bitter,  and 
sweet.  These  impressions  are  conveyed  to  the  centers  of  taste  in  the  brain 
through  the  fibers  of  the  chorda  tympani  from  the  anterior  two-thirds  of  the 
tongue,  and  through  the  glosso-pharyngeal  nerves  from  the  posterior  third. 

While  the  nerves  of  special  sense  of  the  nose  and  mouth  contribute  much 
to  our  pleasure  in  eating  and  stimulate  the  powers  of  salivary  secretion  and 
digestion,  our  enjoyment  is  due  also  to  the  consistency  and  other  characteris- 
tics of  the  food  which  act  upon  the  nerves  of  general  sensibility.  The  glosso- 
pharyngeal and  lingual  are  also  nerves  of  general  sensation,  and  like  the 
trigeminus  in  the  nose  act  as  guards  against  injurious  substances.  The  inten- 
sity of  the  sensation  of  taste  depends  upon  the  "solubility  and  concentration 
of  the  substance  and  upon  the  degree  of  force  with  which  it  is  rubbed  in,  as 
in  tasting." 

THROAT. 

Limiting  the  term  throat  to  the  oro-pharynx,  we  find  its  physiology  of 
much  importance,  for  here  ai'e  located  anatomical  structures  connected  with 
the  nose,  mouth,  and  larynx,  making  their  functions  interdependent,  so  that 
the  physiology  of  the  pharynx  is  really  that  of  the  related  parts. 

Among  the  many  physiological  functions  which  find  their  expression  here 
are  the  voluntary  ones  of  articulation  and  sucking.  Deglutition  and  retching 
are  for  the  most  part  involuntary  and  occur  reflexly.  The  pharynx  has  im- 
portant influence  in  articulation,  especially  in  modulation  of  the  voice,  as  in 
singing.  In  sucking,  the  base  of  the  tongue  is  drawn  downward  and  out- 
ward, and  thus  creates  a  vacuum,  breathing  in  the  meanwhile  being  carried 
on  through  the  nose,  between  the  acts  of  sucking  and  swallowing.  The  vital 
importance  of  maintaining  free  nasal  respiration  during  infancy  should  be 
too  well  recognized  to  need  further  comment. 

'One  must  be  on  liis  guard  ar;ainst  following  implicitly  the  assertions  of  the  patient  as  to 
the  seat  of  sensation.  Many  a  foreign  body  in  the  tonsil  has  been  sought  for  in  vain  in  the 
larynx  through  following  blindly  the  patient's  opinion  of  its  supposed  location. 
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While  deglutition  is  at  the  beginning  a  voluntary  act,  when  once  started 
it  bcconios  involuntary.  It  is  brought  about  reflexly  by  stimulation  of  the- 
nerves  of  the  pharynx,  which  happens  normally  by  the  presence  of  food,  etc., 
or  pathologically  by  any  sensation  of  foreign  substance  in  the.  throat.  Thus| 
among  other  things,  any  abnormal  dryness  of  the  pharyngeal  mucous  mem- 
brane, or  enlargement  of  the  lingual  tonsil,  or  thickened  secretion  hanging  in 
the  throat  may  give  rise  to  the  inellectual  or  "  em])ty  "  swallowing  wliich  so 
often  causes  great  distress.  In  swallowing  normallyj  the  action  begins  at  the 
tip  of  the  tongue,  which  is  pressed  against  the  roof  of  the  mouth,  the  other 
sections  following  in  order,  the  substance  to  be  swallowed  being  thus  forced 
backward  into  the  pharynx.  The  anterior  ])i liars  of  the  fauces  then  come 
together,  and,  with  the  arched  tongue,  shut  off'  the  return  to  the  mouth.  Then 
the  superior  constrictors  contract,  forming  an  elevation  (Passavant's  cushion)' 
across  the  posterior  ])haryngeal  wall,  which,  meeting  the  elevated  soft  palate,, 
shuts  off"  the  entrance  to  the  naso-pharynx.  In  ])aralysis  of  the  velum,  as 
after  diphtheria,  or  in  destruction  or  cleavage  of  the  soft  palate,  the  closure 
is  incomplete,  so  that  fluids  and  even  solids  regurgitate  into  the  vault  and 
even  through  the  nose.  In  hypertrophy  of  the  pharyngeal  tonsil,  Mhich 
liinders  the  full  elevation  of  the  velum,  and  in  adhesion  between  the  tonsils 
and  the  anterior  pillars,  which  jn-events  the  soft  palate  from  ascending, 
the  same  insufficiency  occurs.  Following  the  contraction  of  the  superior 
constrictors,  the  middle  and  inferior  constrictors'  of  the  pharynx  act  in- 
voluntarily and  reflexly  and  force  the  object  downward.  At  the  moment  of 
swallowing,  the  larynx  is  drawn  upward  and  forward  under  the  tongue,  and 
the  epiglottis  is  thus  usually  ^  forced  over  the  laryngeal  o})ening. 

In  retching,  which  precedes  vomiting,  there  is  contraction  of  the  lateral 
walls  of  the  pharynx  so  that  they  may  meet  in  the  median  line.  The  center 
for  vomiting'*  being  near  that  of  respiration  in  the  medulla,  practical  use  may 
be  made  of  this  knowledge  in  preventing  vomiting  during  examination  of  the 
throat.  By  noticing  this  premonitory  contraction  of  the  fauces  and  directing- 
the  jjatient  to  breathe  deeply  and  quickly,  the  tendency  to  retching  ma}'  very 
frequently  be  stopped  and  the  examination  completed. 

TONSILS. 

While  the  physiology  of  these  structures  will  be  treated  more  fully  in  the 
.section  allotted  to  them,  it  seems  desirable  to  emphasize  here  the  important 
part  they  play  as  protective  organs.  It  is  now  recognized  that  all  the  lym- 
phatic tissue,  whether  in  the  form  of  simple  collections  of  lymphatic  cella 
scattered  throughout  the  nose,  Eustachian  tubes  or  pharynx,  or  collected 
into  prominent  groups,  as  in  the  naso-pharynx,  fauces,  or  at  the  base  of  the 
tongue,  are  germinating  centers  for  leukocytes.  That  absorption  is  a  special 
function  of  the  tonsils,  as  asserted  by  some,  is  probably  a  mistake  ;  for  although 
made  up  of  lymphatic  tissue,  they  are  not  in  direct  connection  Avith  the  gen- 
eral lymphatic  system.  Their  peculiarly  irregular  surface  favors  the  catching^ 
and  retention  of  substances,  and  absorption  can  of  course  take  place  as  easily, 
here  as  through  any  mucous  membrane. 

'  Meltzer  lias  experimentally  shown  that  the  middle  and  inferior  constrictors  are  not  abso- 
Intely  necessary  even  for  the  deghitition  of  solids  (Einthoven  :  Heymann,  vol.  ii.  p.  _ 

■■^  It  has  been  sho-vvn  that  the  epiglotlis  does  not  even  normally  always  close  the  opening  of 
the  larynx  (Schmidt :  Dir.  KrankhtUen  rirr  obcren  LiiJ't.we(]c,  p.  45). 

It  is  not  necessary  to  have  any  irritation  of  the  fauces  to  bring  about  the  action  of  retch-, 
ing,  as  there  are  fibers  connecting  the  vomiting-center  with  the  convolutions.    The  simple 
thought,  by  translation,  may  act  upon  the  center,  and,  as  we  often  see,  may  cause  gagging 
mei-ely  at  the  sight  of  the  examining  in.strument  (Laiidois:  Physiologic  des  il/ejisc/ien,  p.  295). 
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SOFT  PALATE  AND  UVULA. 

We  have  spoken  of  the  elevation  of  the  soft  palate  in  deglutition.  As  its^ 
elevation  prevents  the  escape  of  food  into  the  naso-pharynx  in  swallowing,  so 
its  elevation  prevents,  and  its  rela.xation  permits,  the  passage  of  waves  of 
sound  througli  the  nose,  and  thus  its  action  is  of  great  importance  in  speak- 
ing. Particularly  is  this  action  of  importance  in  singing,  for  the  naso-pharynx 
and  nose  are  especially  concerned  in  the  production  of  overtones,  which  give 
fulness  and  character  to  the  voice. 

Too  little  attention  has  been  given  to  the  physiological  functions  of  the 
uvula.  While  it  is  generally  recognized  that  it  assists  in  more  securely  stop- 
ping the  entrance  to  the  naso-pharynx  when  the  soft  palate  is  elevated,  I 
regard  its  most  important  function  as  that  of  acting  on  the  edge  of  the  velum 
like  a  weight  on  a  drop-curtain.  In  all  the  shades  of  tone  the  uvula  is  of 
great  influence  in  causing  the  edge  of  the  velum  to  fall  more  quickly,  over- 
coming the  tendency  for  its  moist  sui'face  to  adhere  to  that  of  the  posterior 
pharyngeal  wall.  The  rapidity  of  the  actions  of  the  soft  palate  in  singing 
or  sjDeaking  can  scarcely  be  appreciated  until  one  has  observed  its  movement 
directly,  as  in  patients  after-  the  removal  of  the  superior  maxilla.  That  this 
function  exists  and  is  of  practical  importance  can  be  readily  recognized  from 
the  change  in  voice  produced  by  too  long  or  too  heavy  an  uvula. 

LARYNX. 

The  two  important  physiological  functions  of  the  larynx  are  those  of  pro- 
tection of  the  delicate  structures  below  and  of  voice-formation.  In  addition, 
it  has  the  fimction  of  regulating  the  amount  of  air  in  breathing,  which  is 
done  reflexly,  the  glottis  widening  with  each  inspiration. 

Of  these,  by  far  the  most  important  to  the  whole  economy  is  the  function 
of  protection.  The  contact  of  anything  irritating  with  the  sensitive  structures 
guarding  the  larynx  immediately  causes  them  to  contract,  thus  preventing  its 
entrance  ;  or,  if  it  has  gained  admission,  the  sudden  escape  of  air  through  the 
glottis  tends  to  carry  with  it  the  offending  substance,  and  the  action  is  accom- 
panied by  a  harsh  sound  (cough),  due  to  the  rough  vibrations  of  the  vocal 
cords.  It  is  not  only  solid  particles  which  thus  call  into  action  the  protective 
function  of  the  larynx,  but  also  certain  gases,  such  as  ammonia  and  chlorin, 
called  in-espirable  gases;  and  even  strong  wind,  whether  warm  or  cold,  act 
in  a  somewhat  similar  manner. 

The  larynx  produces  sound  by  throwing  the  column  of  expiratory  and 
inspiratory  air  into  vibration  as  it  passes  over  the  approximated  edges  of  the 
vocal  cords.  This  would  give  rise  to  sound  of  very  limited  nature,  but  it  is 
so  modified  by  the  force  of  the  current  (volume),  by  the  size  of  the  opening 
(pitch),  and  by  the  influence  of  the  surrounding  cavities  (quality),  that  the 
voice  may  become  the  most  perfect  of  musical  instruments.  The  a(!tion  of 
the  larynx  is  not  like  that  of  a  pipe  in  the  production  of  tone,  for  in  order  to 
give  the  low  note,  Do  (64  vibrations),  it  would  have  to  be  some  8  feet  long ; 
neither  is  its  action  like  that  of  a  stringed  instrument,  for  it  would  necessitate 
a  cord  many  feet  in  length  to  produce  this  low  note.'  Its  action  closely 
resembles  that  of  the  hautboy,  in  which  the  sound  is  produced  by  a  combina- 
tion of  pi]-)e  with  a  vibrating  reed.  The  knowledge  of  tliis  fact  is  made 
use  of  after  laryngectomy  by  employing  a  reed  in  the  artificial  larynx  to 
enable  the  patient  to  talk. 

'  Chapman,  p.  846. 
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Diseases  of  the  upper  respiratory  tract — tluvt  t(>rni  for  the  purpose  of 
this  article  being  confined  to  tiie  naso-pharyngo-laryngeal  region — may  be 
either  local  conditions  or  local  manifestations  of  some  general  disease,' and 
they  are  as  varied  as  are  the  tissues  which  go  to  make  up  these  complex 
organs.  Thus  we  may  have  any  known  pathological  condition  of  the  mucous 
membrane,  cartilages,  bones,  blood-vessels,  or  glandular  tissue. 

In  an  article  devoted  to  the  consideration  of  the  general  etiology,  path- 
ology, and  symptomatology  of  diseases  of  the  upper  respiratory  tract,  it  will 
be  ])ossible  to  give  only  a  general  idea  of  some  of  the  more  common  condi- 
tions met  with  in  this  region. 

Of  all  the  tissues  composing  this  tract,  the  mucous  membrane  is  the  one 
most  frequently  affected,  and  it  is  subject  to  three  forms  of  inflammation,  viz., 
the  catarrhal,  the  croupous,  and  the  (liphtheritic. 

Catarrhal  inflammations  affect  adults  as  well  as  children,  and  they 
are  the  most  common  affections  we  have  to  deal  with.  They  have  been  recog- 
nized from  the  earliest  times  ;  early  writings  showing  the  familiarity  of 
the  ancients  with  these  affections  and  their  influence  on  the  general  health. 
These  inflammations  have  become  more  frequent  and  have  increased  in 
severity  during  the  present  century,  owing  to  the  complex  conditions  of  mod- 
ern civilization,  which  has  no  doubt  developed  new  influences  which  operate 
to  produce  these  severe  conditions. 

They  have  a  widespread  distribution  over  the  earth's  surface,  and  are 
more  frequently  met  with  in  cold  than  in  warm  climates,  and  in  high  than  in 
low  latitudes.  In  the  temperate  zone,  according  to  Seitz,^  they  are  most  fre- 
quently observed  between  the  isotherms  of  18°  and  4°;  although  there  is  no 
region  absolutely  exempt.  In  a  study  of  the  etiology  of  these  affections  it 
is  desirable  to  know  the  superficial  contour  as  well  as  the  geological  character 
of  the  region  before  the  full  influence  of  the  humidity  and  the  temperature 
and  barometric  changes  can  be  estimated.  Changeable  temperature  has  a 
great  influence  in  the  production  of  these  affections;  thereibre  they  are  more 
prevalent  in  the  spring,  when  the  temperature  and  winds  are  more  variable, 
than  in  the  fall. 

The  causes  of  catarrhal  inflammations  are  both  exciting  and  predispos- 
ing. Among  the  exciting  causes  may  be  mentioned  a  sudden  exposure  to 
cold  when  the  body  is  scantily  clad,  thus  giving  rise  to  the  phenomenon  of 
"  catching  cold."    There  are  several  theories  as  to  the  process  of  catching 

•  Catarrh  and  Infiuenna,  1865,  p.  85. 
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cold.  The  theory  of  Rosenthal  is  that  the  cold  acting  upon  the  surface  of 
the  body  excites  the  arterioles  to  contraction,  by  wiiich  the  blood  is  driven 
from  the  surface  to  the  internal  organs  including  the  mucous  membranes,  and 
there  acts  as  an  irritant,  exciting  an  inflammation.  This  theory  is  based  upon 
the  ftiulty  assumption  that  a  part  is  inflamed  because  it  receives  more  bloody 
whereas  it  really  receives  more  blood  because  it  is  inflamed. 

The  theory  of  Seitz  is  that  inflammations  resulting  from  catching  cold 
are  the  result  of  removing  heat  to  an  undue  extent  from  the  external  surface 
of  the  body,  this  sudden  removal  causing  some  functional  disturbance  of  the 
body  by  which  a  morbid  process  is  set  up.  Neither  of  these  theories  explain 
satisfactorily  the  phenomena  that  take  place.  Bosworth  ^  is  more  nearly 
correct  when  he  states  that  the  action  of  cold  upon  the  body  is  probably  upon 
those  nutritive  changes  which  are  constantly  going  on  within  the  body,  and 
bv  which  animal  heat  is  produced.  Any  interference  with  this  heat  produc- 
tion results  in  a  morbid  process  wTiich,  in  a  mucous  membrane,  shows  itself  in 
the  form  of  an  inflammation. 

A  much  more  potent  factor  in  the  production  of  catarrhal  inflammations 
than  simple  exposure  to  a  low  temperature  is  the  degree  of  the  relative 
humidity  of  the  atmosphere.  Probably  the  most  frequent  cause  of  this  form 
of  inflammation  to-day  is  the  influenza,  an  infectious  disease  which  appears 
in  epidemic  form,  rapidly  spreading  from  place  to  place.  It  is  of  microbic 
origin,  and  bacteriologists  have  succeeded  in  isolating  the  specific  germ  which 
causes  it.  The  local  conditions  of  this  aifection  differ  in  no  wise  from  a 
simple  catarrhal  inflammation,  except  in  the  degree  of  the  inflammatory 
process. 

Aside  from  the  effects  of  the  changes  of  temperature,  the  inhalation  of 
irritating  vapors  and  finely  divided  mechanical  irritants  is  an  important  factor 
in  the  production  of  these  conditions.  Such  irritants  are  particularly  notice- 
able in  our  large  manufacturing  cities,  where  the  atmosphere  is  heavily  laden 
with  smoke  and  gases  produced  by  the  large  factories,  as  well  as  with  parti- 
cles of  dust  which  come  from  the  pulverizing  of  asphalt  in  our  modern  pave- 
ments. These  substances  being  constantly  inhaled  produce  more  or  less  irri- 
tation, which  eventually  results  in  a  low  form  of  inflammation.  A  more 
limited  number  of  cases  arise  from  some  systemic  or  organic  influence  or 
from  some  functional  disturbance;  and  a  few  cases  may  depend  upon  some 
structural  defects  in  the  parts  themselves.  Prominent  among  the  predispos- 
ing causes  from  within  the  organism  are  gastro-intestinal  disturbances  arising 
from  errors  in  diet  or  over-indulgence  of  the  appetite.  It  is  a  matter  of 
common  occurrence  that  a  defective  digestive  process  and  imperfect  assimila- 
tion exert  their  harmful  effects  in  the  production  of  reflected  irritation  in  the 
upper  air-passages.  This  frequency  is  noticed  in  children  under  the  third 
and  fourth  year,  in  whom  attacks  of  indigestion  so  readily  occur,  and  who 
show  a  great  degree  of  reflex  sensitiveness.  Aside  from  the  so-called  reflex 
disturbances,  the  gastro-intestinal  disorders  are  frequently  the  direct  source 
of  inflammation  of  the  upper  respiratory  tract.  Chronic  pharyngitis,  one  of 
the  most  universally  distributed  diseases  of  this  region,  has  probably  for  its 
most  common  origin  disturbances  of  the  stomach.  Dr.  T.  R.  French,^  who 
has  recently  made  a  very  interesting  contribution  to  the  study  of  this  subject, 
states  that  in  all  cases  of  chronic  |)harvngitis  there  is  some  disorder  of  the 
stomach.  In  conjunction  with  Dr.  C.  S.  Fisher  he  examined  the  throats  of 
23  patients  whose  stomach-contents  had  been  examined  after  a  tost-meal,  and 
in  all  of  these  patients  there  was  found  some  form  of  stomach  disorder  asso- 

'  Diseases  of  the  Nose  and  Naso-pharynx,  p.  58.         ^  N.  Y.  Med.  Journ.,  Sept.  12,  1896. 
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elated  with  :i  pharyngeal  catarrh.  It  is  not  only  the  pharynx  and  naso- 
pharynx, l)iit  also  the  nose  and  larynx  tiiat  may  he  affected  l)y  such  condi- 
tions. Ariza,  cited  by  Moreau  Brown,'  mentions  tin-ee  forms  of  laryngeal 
disturbances  that  result  from  gastric  affections  : 

(1)  Laryngeal  hyperesthesia,  where  the  patients  complain  of  a  burning 
sensation  and  pain  in  the  larynx,  but  where  the  fauces  and  larynx  are  per- 
fectly normal. 

(2)  A  condition  in  which  the  vocal  cords  and  surrounding  parts  are  l)oth 
hyperemic  and  painful,  varying  in  intensity  according  to  the  severity  of  the 
gastric  disorder. 

(3)  A  reflex  paralysis  dependent  upon  gastro-intestinal  disturbance. 
Then  there  are  apt  to  be  acute  attacks  frequently  occurring  in  the  neuras- 
thenic, and  accom])anied  by  more  than  ordinarily  profuse  serous  discharge. 

Aside  from  the  dyscrasia,  such  as  syphilitic  and  tubercular  diatheses, 
which  render  the  mucous  membrane  peculiarly  liable  to  take  on  inflammatory 
action,  there  are  other  constitutional  afl'ections  which  jilay  a  very  important 
role  in  the  production  of  diseases  of  the  upper  respiratoi-y  tract,  such  as  gout 
and  rheumatism.  There  are  certain  conditions  of  the  throat  in  which  the  j)ain 
is  out  of  all  proportion  to  the  amount  of  local  disturbance  observed  ;  and  it  is 
in  such  cases  that  gout  or  rheumatism  will  in  the  majority  of  instances  be 
found  to  be  the  exciting  cause.  While  my  own  experience  leads  me  to 
believe  that  the  association  of  certain  forms  of  tonsillitis  and  rheumatism  is 
.something  more  than  accidental,  I  consider  the  question  to  be  still  unsettled. 
If  the  researches  of  Henry  L.  Wagner^  and  others  who  claim  to  have  found 
the  same  microbe  in  tonsillitis  and  in  the  blood  in  rheumatism  are  confirmed, 
it  will  go  a  long  way  in  clearing  up  this  much-mooted  relationship  of  tonsil- 
litis to  rheumatism.  There  are  certain  forms  of  rhinitis,  especially  the 
hyperesthetic  variety,  either  associated  with  asthma  or  not,  which  are  fre- 
quently observed  in  overfed  and  pletiioric  subjects,  and  which  have  for  their 
causation  a  surcharging  of  the  system  with  uric  acid. 

Prominent  among  the  causes  of  catarrhal  inflammations  of  the  pharynx, 
larynx,  and  trachea  may  be  mentioned  the  pernicious  habit  of  mouth-breath- 
ing resulting  from  some  morbid  condition  within  the  nose,  or  to  hypertro])hy 
of  the  lymphoid  tissue  in  the  vault  of  the  naso-pharynx.  The  cold,  unfil- 
tered,  and  unmoistened  air  passing  over  the  pharynx  into  the  larynx  and 
trachea  affords  a  great  disposition  to  catarrhal  inflammations  of  these  organs. 

The  strong  influence  of  many  modes  and  habits  of  life  in  the  production 
of  these  affections  is  obvious,  among  which  may  be  mentioned  a  sedentary 
life  in  a  close  vitiated  atmos])here,  and  the  custom  of  overheating  the  houses 
so  frequently  observed  in  this  country,  thereby  rendering  the  subject  sensi- 
tive to  the  changes  in  the  weather. 

Numerous  microorganisms  find  an  excellent  culture-soil  in  the  oro- 
])haryngeal  tract,  some  of  which  are  hai-mless,  while  others  are  pathogenic  in 
character  and  are  the  source  of  the  infectious  and  contagious  affections,  such 
as  diphtheria,  scarlet  fever,  whooping-cough,  and  jihlegmonous  inflammations 
that  are  met  with  in  this  region.  Lennox  Browne^  fiu'ther  subdivides  these 
micro-organisms  into  a  third  group,  which  are  innocuous  so  long  as  the  sub- 
ject enjoys  perfect  health,  but  so  soon  as  this  is  depressed  or  there  is  any 
abrasion  of  the  mucous  membrane  systemic  infection  takes  place,  with  some- 
times serious  results.  In  this  later  group  may  be  classed  the  leptothrix 
buccalis,  the  pneumococcus,  and  the  diplococcus,  all  of  which  are  frequently 

1  N.  Y.  Med.  Joum.,  Auf?.  29,  189G.  "  T'mtis.  Amer.  Lai-yn.  Assoc.,  1894. 
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found  in  the  healtliy  mouth  and  tliroiit.  To  these  may  Ik'  added  the  stapliy- 
lococcus  albus  and  aureus  and  the  streptococcus  [)yogenes. 

The  nose,  on  the  other  hand,  does  not  offer  such  a  fertile  soil  for  the 
growth  of  these  micro-organisms  as  does  the  oro-pharyux,  for  according  to  the 
i-esearches  of  St.  Clair  Thomson'  and  Hewlett,  who  have  recently  investigated 
this  subject,  it  may  be  stated  that  the  occurrence  of  micro-organisms  on  the 
Schneiderian  membrane  is  so  infrequent  that  their  presence  must  be  regarded 
as  quite  exceptional.  This  is  borne  out  by  our  clinical  experience,  for  infec- 
tious diseases  of  the  nose  are  much  less  frequent  than  in  any  other  part  of  the 
upper  respiratory  tract.  Paget^  has  confirmed  the  above  x'esults,  and  finds  the 
nasal  cavities  in  the  normal  state  free  from  microbes  except  at  the  anterior 
part  and  vestibule.  He  concludes  that  the  asepsis  of  the  nasal  cavities  is  due 
to  the  structure  of  the  canal,  to  the  ciliated  epithelium,  and  to  the  germicidal 
<jualitv  of  the  mucus,  which  he  finds  is  absolute  for  the  anthrax  bacillus,  very 
marked  for  the  Klebs-LbfHer  bacillus,  and  less  so  for  the  staphylococcus  and 
streptococcus  organisms.  This  explains  why  opei'ations  in  this  i-egion  show  a 
certain  degree  of  immunity  from  infection. 

Pathology. — While  the  pathology  of  ordinary  catarrhal  inflammations  i.s 
comparatively  simple,  there  are  certain  conditions  which  are  much  more  diffi- 
cult to  understand.  Among  them  may  be  mentioned  hypertrophy  of  the 
lymphoid  tissue  in  the  vault  of  the  pharynx,  hypertrophy  of  the  turbinal 
bodies,  and  deformities  of  the  septum,  resulting  either  from  ecchondroses, 
exostoses,  or  deflections.  In  order  to  comprehend  fully  the  pathology  of 
inflammations  of  the  upper  respiratory  tract,  it  is  necessary  to  understand  the 
pathology  of  inflammations  in  general.  They  may  be  said  to  result  either 
from  the  action  of  micro-organisms,  or  from  an  irritant  of  which  cold  is  the 
most  common  example.  The  impression  produced  by  cold  upon  the  vaso-con- 
strictor  nerves  stimulates  them  to  contract  the  capillaries  of  the  skin,  the 
result  of  which  is  a  diminution  of  the  blood-supply  to  the  })eripheiy  and  a 
reflex  to  the  internal  organs  including  the  mucous  membranes.  If  these 
■organs  are  in  a  state  of  health  no  harm  will  result.  In  those  cases,  however, 
where  there  is  a  deviation  from  ihe  normal  and  the  internal  resistance  is  not 
sufficient  to  maintain  the  equilibrium,  the  capillaries  dilate  at  the  weakest 
point  from  overpressure.  This  is  the  condition  of  hyperemia  or  the  first 
stage  of  inflammation.  If  now  the  cause  is  removed  and  the  paralyzing 
effect  on  the  vessels  overcome,  the  hyperemia  may  subside  and  recovery  occur. 
If,  however,  the  cause  should  continue  to  ojjerate,  or  the  paralyzing  effect  on 
the  blood-vessels  cannot  be  overcome,  the  case  passes  on  to  the  second  and 
third  stages  of  inflammation.  The  increased  rapidity  of  the  circulation, 
which  is  the  first  effect  of  the  dilatation,  is  soon  followed  by  a  slowing  of  the 
blood-current ;  the  leucocytes  begin  to  seek  the  periphery  of  the  stream,  which 
adds  to  its  stagnation  ;  while  the  pi'essure  from  behind  continuing,  a  transu- 
dation of  the  fluid  constituents  of  the  blood  through  the  walls  of  the  vessels 
takes  place,  and  is  thrown  out  on  the  surface  of  the  membrane.  This  exudate 
varies  in  quality,  according  to  the  intensity  of  the  inflammation,  from  a  thin 
serous  to  a  thick  mu(H)us  discharge — this  constituting  the  second  stage  of 
inflammation.  If  the  inflammatory  action  increases  and  the  leucocytes  form 
a  part  of  the  exudate,  we  have  the  third,  or  suppurative,  stage. 

In  acute  inflammations  the  quantity  of  iimcus  is  largely  increased  over 
that  of  the  normal  flow ;  but  in  the  chronic  processes  the  apj)arent  increase 
may  be,  as  Bosworth^  suggests,  a  diminution,  owing  to  the  fact  that  the  normal 
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secretion  of  serum  which  serves  to  dilute  tlie  mucus  in  health,  and  which  dis- 
appears by  evaporation  witliout  being  noticed  l)y  the  patient,  is  diminisliod 
when  the  membrane  is  inflamed,  leaving  behind  a  thick  mucous  disdiarge 
which  soon  makes  itself  evident. 

Croupous  and  Diphtheritic  Inflammation.— The  other  forms  of 
inflammation  met  with  in  nuicous  membranes  are  the  diphtheritic  and  croup- 
ous. In  both  of  these  affections,  the  exudate,  instead  of  being  fluid  as  in  the 
catarrhal  variety,  is  characterized  by  a  membranous  deposit.  Occasionallv 
we  meet  with  conditions  characterized  by  ]iseudo-membranous  deposits  caused 
by  irritants,  iion-microbic  in  character,  such  as  steam,  ammonia,  and  chlorine. 

Until  within  recent  years  the  two  diseases  known  as  croup  and  diphtheria 
have  been  considered  as  separate  and  distinct  affections ;  but  since  the  ad- 
vances made  in  bacteriological  research  there  is  a  tendency  to  consider  them 
as  one  and  the  same  affection.  Clinically,  they  are  similar  only  in  the  sense 
that  botii  are  characterized  by  the  formation  of  a  membranous  deposit.  True 
croup  lacks  many  of  the  constitutional  symptoms  of  diphtheria,  such  as  the 
high  temperature,  septic  infection,  and  the  frequent  serious  sequels  of  the 
latter  affection.  The  confusion  of  these  two  alfections  has  been  caused  by 
flnding  the  Klebs-Loffler  bacillus,  tlie  cause  of  di])htheria,  in  the  croupous 
deposit.  When  we  consider  that  this  bacillus  is  frequently  found  in  the  throats 
of  patients  who  are  not  suffering  from  diphtlieria,  we  are  forced  to  the  con- 
clusion that  their  presence  in  the  croupous  dej)osit  is  either  accidental,  or,  as 
Moritz  Schmidt'  suggests,  these  two  affections  may  bear  the  same  relation  to 
each  otlier  as  do  tuberculosis  and  lupus  of  the  skin. 

Nasal  Obstruction. — Thus  far  we  have  considered  the  })athology  of 
simple  inflammations  of  the  mucous  lining  of  the  upper  respiratory  tract. 
There  are  other  conditions,  however,  whose  pathology  is  not  so  readily  ex- 
plained. In  order  to  understand  the  so-called  obstructive  affections  of  this 
region,  it  will  be  necessary  to  make  some  reference  to  the  physics  of  the  nose 
and  its  relation  to  the  rest  of  the  respiratory  tract.  Witliout  encroaching  too 
much  upon  the  domain  of  physiology,  it  will  only  be  necessary  to  refer  to  the 
nose  as  a  respiratory  organ,  the  significance  of  which  has  only  within  recent 
years  been  fully  appreciated  ;  one  of  its  principal  and  most  important  func- 
tions being  to  heat  and  moisten  the  external  air  on  its  way  to  the  lungs. 
When  from  any  cause  this  function  is  interfered  with,  mouth-breatiiing  results 
with  all  its  accompanying  evils.  The  disturbances  which  mouth-breathing 
produce  are  the  more  serious  the  younger  the  subject  and  the  longer  the 
existence  of  the  interference  with  the  free  passage  of  air  through  the  nose. 
The  conditions  which  give  rise  to  interference  with  free  nasal  respiration  are 
obstructive  in  character,  and  they  may  result  from  congenital  or  acquired 
closure  of  the  nostrils ;  from  paralysis  of  the  alffi  nasi ;  from  hypertropliy  of 
the  inferior  turbinal  bodies,  or  of  the  lymphoid  tissue  in  the  vault  of  the 
pharynx  ;  from  ecchondrosis,  exostosis,  or  deflections  of  the  septum  ;  from 
polypi  and  granulation  tissue,  resulting  from  su])purative  inflammations  of  the 
accessory  sinuses;  or  from  foreign  bodies.  The  effect  of  these  nasal  obstruc- 
tions on  the  rest  of  the  respiratory  tract  is  to  render  the  subject  prone  to 
attacks  of  pharyngitis,  laryngitis,  and  tracheitis,  which  when  once  established 
are  liable  to  become  chronic. 

In  obstructions  resulting  from  hyjwrtrophy  of  the  inferior  turbinal 
bodies  there  is  generally  an  antecedent  chronic  rhinitis,  producing  a  conges- 
tion and  swelling  of  the  erectile  tissue  sufficient  to  produce  a  temporary 
stenosis  of  the  nasal  chamber.    Among  other  causes  for  nasal  stenosis  may 
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be  mentioned  the  constant  inluiling  of  irritating  vapors,  which  canses  a 
chronic  congestion  and  swelling  of  the  i)arts.  Boswortli,'  on  the  other  hand, 
believes  that  these  cases  in  the  majority  of  instances  are  dei)endent  upon 
septal  deformity,  eitlier  as  a  deflection  or  projecting  spurs,  tracing  the  origni 
of  these  etiological  footers  back  to  infancy,  when  the  child  received  a  l)lf)W 
on  the  nose  sulficient  to  produce  the  deformity.  There  is  no  doubt  that  septal 
deformities,  either  in  the  shape  of  deflections  or  projecting  spurs,  are  in  a 
large  number  of  cases  associated  with  hypertropliy  of  the  inferior  turbinals, 
although  they  are  not  always  present.  Wherever  these  stenoses  are  situated, 
the  atmospheric  pressure  behind  the  obstruction  has  become  diminished,  and 
in  consequence  a  chronic  congestion  is  produced.^  This,  of  course,  means  an 
increased  nutrition  of  the  body  with  a  resulting  hypertrophy,  in  which  there 
is  an  increase  of  all  the  tissues  which  go  to  make  up  these  bodies,  viz.,  the 
epithelial  and  fibro-elastic  layer,  and  the  submucous  tissue  containing  the 
racemose  glands  and  venous  sinuse^.  The  degree  of  hypertrophy  varies,  in 
some  cases  being  very  slight,  not  causing  sufficient  obstruction  to  the  respira- 
tion to  attract  the  attention  of  the  patient;  while  in  other  instances 
the  increase  in  size  is  sufficient  to  block  up  the  nasal  chambers  and  occa- 
sionally to  project  backward,  presenting  tumefied  masses  in  the  naso-pharyn- 
geal  space. 

Septal  deformities  may  be  either  deflections  or  in  the  form  of  ecchondroses 
or  exostoses.  They  may  originate  either  as  a  result  of  traumatism  or  from 
an  inflammation  of  the  mucous  membrane.  Traumatism  in  early  youth  or 
infancy  plays  no  doubt  a  most  important  part  in  the  production  of  ^  these  de- 
formities, but  I  believe  it  is  by  no  means  the  frequent  cause  that  is  so  gen- 
erally assumed.  It  may  happen  that  these  injuries  in  infancy  are  readily 
overlooked  or  forgotten  ;  but  when  they  do  not  occur  until  later  in  life,  an 
injury  sufficient  to  produce  a  marked  bending  of  the  septum  is  not  apt  to 
pass  entirely  out  of  the  memory.  These  conditions  have  their  beginning  in 
the  infancy  or  early  life  of  the  subject.  When  such  a  person  is  exposed  to 
cold  a  catarrhal  inflammation  of  the  lining  membrane  of  the  nose  sets  in,  with 
a  resulting  nasal  stenosis.  This,  of  course,  acts  in  the  same  manner  as  in 
hypertro])hic  rhinitis  by  producing  a  rarefaction  of  the  air  posterior  to  the 
stenosis,  with  a  resulting  hyperemia  which  eventually  becomes  chronic.  The 
consequence  is  an  increased  nutrition  of  the  parts  with,  in  the  case  of  the 
cartilaginous  portion  of  the  septum,  a  production  of  cartilage-cells  beneath 
the  mucous  membrane.  This  production  of  cells  continues  as  long  as  the 
irritation  lasts,  and  there  is  a  distinct  projection  from  the  septum  into  the 
nasal  chamber  known  as  an  ecchondrosis.  The  same  process  holds  true  for 
the  vomer,  when  the  projecting  process  or  tumor  is  composed  of  bone,  and  is 
known  as  an  exostosis.  They  may  exist  either  alone  or  the  one  may  be  con- 
tinuous with  the  other,  and  they  generally  have  their  starting  at  the  sutural 
junction  between  the  triangular  cartilage  and  the  vomer.  Occasionally  we 
find  them  without  any  deflection  of  the  septum,  but  in  the  majority  of  cases 
there  is  some  decided  bending  to  the  side  corresponding  to  the  ecchondrosis 
or  the  exostosis.  Syphilis  is  also,  in  my  experience,  a  common  cause  in  the 
production  of  these  conditions. 

The  deformities  resulting  from  deflection  of  the  septum  are  not  so  readily 
explained.  It  is  occasionally  congenital,  and  in  many  cases  it  results  from 
traiunatism,  but  this  is  not  so  common  an  etiological  factor  as  to  explain  this 
very  frequently  occurring  deformity.    Inflammations  explain  the  process  of 

*  Op.  ciL,  p.  125. 
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bending' in  a  few  cases  by  the  weakening  of  the  septum,  the  atmospheric 
pressure  being  greater  on  one  side  than  on  the  other  at  some  period  of  the 
process  causes  it  to  bend  in  the  direction  of  the  least  resistance.  In  most 
instances  it  is  the  result  of  a  physiological  process — the  septum  being  fixed 
between  two  unyielding  planes,  bends  to  one  side  or  the  other  in  order  to 
make  room  for  its  increased  growth. 

Adenoid  Hypertrophy.— Situated  in  the  naso-pharynx,  pharynx-wall, 
and  at  the  base  of  the  tongue  there  is  a  certain  ring  of  ti,ssue,  similar  in  struct- 
ure but  differing  from  the  neighboring  tissues  of  the  uppei-  respiratory  tract, 
which  plays  a  very  important  part  in  the  pathology  of  the  diseases  of  this 
region.  While  all  the  lymphoid  tissue  forming  this  ring  has  a  striking  simi- 
larity in  structui-e,  there  is  a  decided  difference  as  regards  its  life-history 
when  diseased,  in  that  the  tissue  in  the  naso-jjharynx  shows  a  tendency  to 
atrophy  at  puberty,  while  that  in  the  fauces  and  lingual  region  may  continue 
into  adult  life  ;  indeed,  the  lymphoid  tissue  at  the  base  of  the  tongue  is  rarely 
diseased  until  after  puberty.  This  brings  us  to  the  consideration  of  the  next 
and  probably  the  most  important  form  of  obstructive  disturbance  met  with  in 
the  up])er  respiratory  ti-act,  and  that  is  hypertrophy  of  the  lymphoid  tissue 
in  the  vault  of  the  pharynx.  This  affectif)n  has  be(>n  variously  described  as 
enlargement  of  the  third  tonsil  and  adenoid  vegetations.  It  has  been  recog- 
nized for  many  years,  but  it  was  left  to  the  late  Prof.  Wilhelm  Meyer'  to 
point  out  the  frequency  of  its  occurrence  and  its  clinical  importance.  It  is 
essentially  a  disease  of  childhood,  occurring  occasionally  at  the  earliest  periods 
of  life.  While  it  shows  a  tendency  to  disappear  at  puberty,  it  is  frequently 
observed  in  adults.  Although  this  affection  cannot  properly  be  said  to  be 
due  to  heredity,  it  is  nevertheless  observed  as  occurring  very  frequently  in 
families  with  the  so-called  lymphatic  temperament.  Several  members  of  the 
same  family  may  be  afflicted  in  the  same  manner,  all  showing  a  tendency  to 
hypertrophy  also  of  the  faucial  and  the  lingual  tonsils. 

Climate  has  a  very  decided  influence  in  the  production  of  this  condition, 
it  being  much  more  frequently  observed  in  cold,  damp  countries  than  in  those 
where  the  atmosphere  is  warm  and  dry. 

Probably  the  most  frequent  cause  of  the  hypertrophy  of  this  tissue  is 
frequent  and  neglected  attacks  of  catarrhal  inflammations  of  the  nose  and 
naso-pharynx.  The  lymphoid  tissue  becoming  once  inflamed,  shows  a  ten- 
dency to  continue  and  become  chronic  through  the  same  agencies  that  produce 
hypertrophy  of  the  inferior  turbinal  bodies,  with  which  it  is  very  frequently 
associated.  Among  the  other  exciting  causes  may  be  mentioned  diphtheria 
and  the  exanthemata. 

The  stenosis  resulting  from  an  acute  catarrhal  rhinitis,  or  from  that  due 
to  one  of  the  previously  mentioned  obstructive  nasal  disorders,  may  be  suffi- 
cient to  excite  a  hyperemia  and  swelling  of  the  post-nasal  lymphoid  tissue  by 
rarefying  the  air  in  the  naso-pharyngeal  space.  This  congestion  resulting 
from  lessening  of  the  atmospheric  pressure  in  this  region  causes  an  increased 
nutrition  of  the  tissue  with  a  consequent  hypertrophy  of  its  constituent 
elements. 

In  the  faucial  lymphoid  tissue  there  ai*e  several  distinct  ]iathologi- 
cal  conditions  recognized,  viz.,  the  acute  inflammations,  which  may  involve 
only  the  mucous  covering  of  the  gland  or  extend  into  the  follicles,  giving  rise 
to  the  croupous  or  follicular  variety;  or  the  whole  gland  may  be  involved, 
and,  going  on  to  the  suppurative  stage,  result  in  abscess  of  the  tonsil  or  peri- 
tonsillar tissue.    In  the  chronic  form  we  recognize  the  hy])ertrophic  variety, 
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and,  according  to  the  classification  of  Bosworth,  tlie  hyperplastic,  which  is  in 
reality  an  advanced  stage  of  the  hypertrophic  form. 

The  croupous  variety  is  a  simple  inflammation  of  the  follicles  that  go  to 
make  up  the  gland,  infectious  in  character,  antl  manifested  by  a  thick  deposit 
making  its  appearance  at  the  mouths  of  the  crypts,  and  occasionally  spreading 
out  as  a  membrane  on  the  surface  of  the  gland.  This  exudate  is  soft  and 
easily  wiped  away  from  the  tonsil,  when  it  can  be  seen  exuding  from  the 
mouths  of  tlie  follicles.  In  the  hypertrophic  variety  of  tonsillitis  there  is  an 
increase  in  all  the  tissues  that  constitute  this  gland.  The  follicles  occasionally 
become  overdistended  with  secretion,  giving  rise  to  a  constant  fetid  discharge 
from  the  gland.  In  the  hyperplastic  variety  there  is  an  increase  in  the 
connective-tissue  elements,  with  a  gradual  destruction  of  the  lymphoid  tissue 
proper.    In  these  cases  the  gland  becomes  hard  and  fibrous  in  character. 

The  lingual  tonsil  situated  at  the  base  of  the  tongue  is  liable  to  be  affected 
by  any  of  the  pathological  conditions  mentioned  as  affecting  the  other 
lymphoid  glands  ;  but  it  is  much  more  rarely  affected.  It  is  essentially  a 
disease  of  adult  life,  and  may  have  for  its  origin  any  of  the  infectious  dis- 
eases ;  but  it  is  more  frequently  associated  with  some  form  of  gastric  dis- 
turbance. 

SYMPTOMATOLOGY. 

Many  of  the  diseases  affecting  the  naso-pharyngo-laryngeal  tract  have 
symptoms  which  are  common  to  one  or  more  of  them,  and  in  a  general  way 
they  may  be  either  subjective  or  objective — the  former  relating  to  the  dis- 
turbance of  functions  of  the  organs  affected,  while  the  latter  are  such  as  can 
be  seen  by  the  observer  only. 

Obstruction  to  nasal  respiration,  resulting  in  mouth-breathing,  is 
one  of  the  most  prominent  symptoms  among  nasal  disturbances,  as  pre- 
viously set  forth. 

Occasionally  the  patient  will  be  found  to  insist  that  he  has  perfect  nasal 
respiration,  especially  when  the  intranasal  obstruction  is  not  sufficient  to 
make  a  very  decided  impression  on  him,  but  careful  questioning  will  generally 
elicit  the  further  information  that  he  awakens  in  the  morning  with  the  mouth 
open  and  dry,  and  that  there  is  snoring  during  sleep.  This  symptom  is 
probably  more  frequently  noticed  in  children  who  are  also  very  restless 
during  sleep,  frequently  awakening  and  calling  for  water  to  moisten  their 
parched  throats.  When  the  mouth-breathing  has  existed  for  some  time  most 
decided  changes  are  noticed,  not  only  in  the  soft  parts,  but  also  in  the  bony 
frame-work  of  the  mouth  and  chest,  which  are  more  severe  the  younger  the 
individual.  The  features  are  relaxed  and  assume  a  well-recognized  indolent 
and  stupid  expression. 

Disturbances  of  speech,  such  as  stuttering  and  imperfect  articulation,  are 
also  frequently  observed. 

Headache  is  a  common  symjitom  noticed  in  many  forms  of  intranasal  dis- 
turbances, especially  when  resulting  from  the  pressui-e  on  the  soft  parts  of 
bony  or  cartilaginous  projections  from  the  septum,  from  pressure  due  to 
swelling  of  the  middle  turbinals,  and  in  inflammatory  conditions  of  the 
accessory  sinuses. 

Loss  of  memory  and  lack  of  mental  application  to  the  extent  of  being 
unable  to  concentrate  the  attention  upon  any  one  subject  are  symptoms  fre- 
quently observed  in  these  nasal  and  post-nasal  disturbances.  It  is  es])ecially 
noticeable  in  children  suffering  from  hypertrophy  of  the  post-nasal  lymphoid 
tissue.    These  little  subjects  frequently  get  the  reputation  unjustly  of  being 
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stupid,  when  their  mental  inactivity  is  entirely  due  to  some  form  of  nasal 
ol)structi(m.  This  is  the  condition  described  by  Guye  of  Amsterdam  as 
aprosexia. 

Nocturnal  enuresis  is  a  symptom  so  frequently  associated  with  nasal 
obstruction  in  children,  especially  that  resulting  from  lymphoid  hypertroj^hy, 
that  its  concurrence  can  scarcely  be  called  accidental.  Groubech,'  cited  bv 
Schech,  out  of  192  cases  of  hypertrophy  of  the  post-nasal  lymphoid  tissue, 
found  enuresis  24  times.    Twelve  of  these  cases  were  cured  after  operation. 

The  Palate  and  Teeth. — A  brief  reference  in  this  place  may  be  made 
in  connection  with  mouth-breathing  to  the  changes  in  the  arch  of  the  hard 
palate,  which  in  the  very  young  becomes  altered,  assuming  an  acute  bow  or 
V-shape.  This  deformity  results  from  a  combined  pressure  of  the  buccal 
muscles  exerted  on  both  sides  and  a  column  of  air  constantly  striking  the 
hard  ])alate.  Korner  distinguishes  between  the  alterations  of  the  upper  jaw 
of  children  who  have  suffered  from  nasal  stenosis  before  the  shedding  of  the 
deciduous  teeth,  and  those  which  result  from  nasal  stenosis  during  the  change 
of  teeth.  In  the  first  instance  there  occurs  generally  the  cujjola-shaped 
elevation  of  the  palate ;  the  alveolar  border  which  naturally  forms  a  semi- 
circle assumes  the  form  of  an  ellij)se ;  but  there  is  no  change  in  the  position 
of  the  teeth.  If  the  nasal  stenosis  exists  at  the  time  of  the  change  of  the 
teeth,  then  the  lateral  alv(!olar  borders  are  a])pr()ximated  while  the  anterior 
border  is  pushed  forward,  and  the  high  arch  of  the  palate  increases  until  it 
encroaches  upon  the  cavities  above.  The  teeth  in  tiiese  cases  assume  a  very 
irregular  shape. 

Diseases  of  the  ear  frequently  accompany  nasal  and  post-nasal  disorders, 
and  vary  from  a  simple  occlusion  of  the  Eustachian  tube,  i*esulting  from  an 
acute  rhinitis,  to  a  severe  suppuration  of  the  middle  ear,  with  all  its  danger- 
ous sequelae.  Children  suffering  from  hypertrophy  of  the  post-nasal  lym- 
phoid tissue  frequently  exhibit  various  degrees  of  deafness,  varying  according 
to  the  size  of  the  growth  from  a  slight  diminution  of  the  hearing  to  almost 
complete  deafness. 

lyOSS  of  smell,  varying  from  a  slight  impairment  to  a  complete  loss 
of  the  function,  known  as  anosmia,  may  accompany  almost  any  form  of 
intranasal  disturbance  involving  the  upper  part  of  the  nose ;  but  it  is  most 
frequently  associated  with  development  of  polypi  and  other  inflammatory  con- 
ditions of  the  ethmoid  bone.  In  many  cases  where  there  is  a  loss  of  smell 
there  will  also  be  observed  some  disturbance  in  the  function  of  taste.  While 
the  taste  may  not  be  absolutely  lost,  it  will  often  be  found  very  much  dimin- 
ished for  the  perception  of  flavors. 

Voice. — The  influence  of  nasal  diseases  is  frequently  observed  on  the 
voice,  the  obstructive  affections  of  the  nose  and  naso-pharynx  modifying  its 
tone  and  rendering  articulate  speech  thick  or  muffled  and  difficult  to  under- 
stand. These  defects  are  occasionally  observed  in  paretic  conditions  of  the 
soft  palate  which  so  often  accompany  disorders  of  the  nose  and  naso-phaiynx, 
giving  the  voice  a  nasal  charactei',  so  that  it  is  difficult  at  times  to  distinguish 
it  from  that  due  to  nasal  stenosis.  The  pronunciation  of  certain  consonants 
under  these  conditions  is  considerably  modified ;  for  example,  d  sounds  like 
w,  and  h  is  similar  to  ???,,  while  the  sound  of  g  is  very  difficult  to  make.  It 
frequently  becomes  a  nice  point  to  decide  whether  the  cause  of  these  speech- 
defects  lies  within  the  nose,  naso-pharynx,  or  is  of  central  origin. 

In  laryngeal  affections  the  voice  may  be  natural  in  speaking  and  altered 
only  in  singing,  breaking  in  the  passage  from  the  lower  to  the  higher  regis- 
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ters.  It  may  be  hoarse  or  uncertain,  being  natural  at  times  and  husky  at 
otliers,  or  it  may  be  entirely  absent  as  in  aphonia.  The  respiration  may  l)e 
seriously  embarrassed  both  in  nasal  and  laryngeal  affections.  In  the  former 
it  may  be  obstructed  by  either  acute  swelling  or  hypertrophy  of  the  turbinal 
bodies,  hypertrophy  of  the  post-nasal  lymphoid  tissue,  deformities  of  tiie 
septum,  or  by  new  formations  within  the  nasal  cavities,  sucii  as  polypi. 

Respiration.— In  laryngeal  affections  the  respiration  maybe  more  or 
less  embarrassed,  hurried,  or  retarded,  according  to  the  nature  of  the  affec- 
tion. It  is  often  accompanied  by  a  loud  noise  which  may  be  either  stridul- 
ous  or  stertorous  in  character— the  former  generally  accompanying  inspira- 
tion, when  it  indicates  some  laryngeal  obstruction  resulting  from  new  forma- 
tions or  foreign  bodies,  spasm  of  the  laryngeal  muscles,  false  membranous 
deposits,  or  paralysis  of  the  abductor  muscles  of  the  vocal  cords;  while 
stertorous  breathing  more  frequently  accompanies  expiration  and  is  associated 
with  general  paralytic  conditions. 

Cough  is  a  common  symptom  of  diseases  of  the  larynx,  varying  in 
character  according  to  the  location  and  intensity  of  the  inflammation  from 
a  simple  hacking  cough  or  clearing  of  the  throat  to  one  that  is  hoarse,  bark- 
ing, or  metallic  in  sound.  It  may  occur  in  paroxysms  and  is  frequently 
suffocative.  Cough  is  also  a  not  infrequent  symptom  of  diseases  of  the  nose 
and  naso-pharynx,  when  it  is  said  to  be  reflex  in  character,  and  due  to  some 
pressure  on  the  sensitive  nerve  filaments  in  these  regions  or  to  an  undue 
irritability  of  certain  sensitive  areas,  as  in  the  auditory  canal,  which  when 
irritated  give  rise  to  an  annoying  form  of  paroxysmal  cough. 

Deglutition  in  diseases  of  the  upper  respiratory  tract  may  be  either 
difficult,  a  condition  known  as  dysphagia ;  painful,  odonphagia ;  or  at  times 
impossible,  aphagia. 

While  dysphagia  is  not  a  symptom  very  common  to  nasal  affections,  it 
nevertheless  occurs  occasionally  in  those  cases  where  there  is  a  decided 
enfeeblement  of  the  soft  palate  resulting  from  nasal  and  post-nasal  inflamma- 
tions. It  is  much  more  frequently  observed  in  those  cases  in  which  tlie 
]>harynx  and  larynx  are  involved,  especially  where  there  is  obstruction  in  the 
fauces,  phaiynx,  or  esophagus,  or  where  there  is  any  ulceration  or  destruction 
of  the  velum,  either  with  or  without  an  enfeeblement  of  the  nervo-muscular 
control  of  the  constrictor  muscles  of  the  pharynx.  It  frequently  happens  in 
such  cases  that  the  food  passes  into  the  nares.  Occasionally  also,  when  the 
epiglottis  is  either  ulcerated  or  destroyed  through  the  action  of  sy])hilis  or 
tuberculosis,  the  food  has  a  tendency  to  pass  into  the  larynx  until  tiie  parts 
so  adapt  themselves  as  to  enable  it  to  follow  the  natural  channel  into  the 
esophagus. 

Odonphagia  is  associated  with  nearly  all  the  acute  inflammatory  affections 
of  the  pharynx,  ])articular]y  tonsillar  inflammations,  and  also  witli  many  of 
the  chronic  conditions  of  the  larynx,  such  as  tubercular  laryngitis,  especially 
when  the  epiglottis  is  involved  ;  or  when  this  organ  is  the  seat  of  malignant 
disease. 

Aphagia  is  generally  present  when  the  larynx  or  the  pharyngo-laryngeal 
tract  are  the  seat  of  malignant  disease,  and  results  either  from  tlie  act  of 
swallowing  being  so  painful  that  the  patient  refuses  to  swallow,  or  the 
obstruction  is  so  marked  that  it  cannot  be  overcome. 

Under  the  iieading  of  objective  symptoms  or  those  revealed  to  the  physi- 
cian by  the  various  methods  of  examination,  may  be  mentioned  a  change  in 
the  color,  form,  position,  and  secretion  of  the  ])arts  studied. 

The  color  may  be  increased  or  diminished  according  to  the  nature  of  the 
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disease,  being  increased  in  all  affections  of"  an  inflammatory  nature,  the 
intensity  varying  in  degree  according  to  whether  the  parts  are  the  seat  of 
an  acute,  subacute,  or  chronic  inflammation.  It  is  frequently  diminished  in 
those  cases  where  there  is  general  anemia  or  a  marked  depression  of  the 
heart's  action. 

It  may  be  altered  when  the  patient  is  suffering  from  such  general  condi- 
tions as  jaundice,  when  the  mombrnne  assumes  a  dcicidedly  yellow  hue,  or 
from  tuberculosis  in  its  early  stages,  when  the  membrane  fretjuently  presents 
a  grayish  appearance. 

The  form  may  be  changed  by  an  increase  of  tissue,  as  in  the  hypertrophic 
form  of  inHammation  so  often  noticed  in  the  nasal  and  naso-pharyngeal  cavities, 
or  by  a  decrease  of  tissue,  such  as  is  observed  in  atrophic  rhinitis.  In  the 
larynx  the  lining  membrane  may  be  the  seat  of  a  serous,  purulent,  tubercular, 
syphilitic,  or  malignant  infiltration,  sufficient  at  times  to  encroach  upon  and 
diminish  the  caliber  of  the  glottis  to  a  marked  degree.  The  size  and  shape  of 
the  glottis  may  be  changed  by  the  several  positions  assumed  by  the  vocal 
cords  in  the  various  paralyses  of  the  intrinsic  muscles  of  the  larynx.  The 
position  of  the  nose  may  be  altered  by  any  morbid  growth  springing  from 
within  the  nasal  cavity,  but  otherwise  it  is  rarely  (thanged.  The  larynx, 
however,  is  very  frequently  dis])Uu!ed  from  its  normal  position  by  such  extra- 
laryngeal  affections  as  bronchoeele,  cancer,  or  enlarged  glands  of  the  neck ; 
while  contraction  of  the  cicatricial  tissue  resulting  from  syphilitic  ulceration 
in  many  instances  disturbs  the  normal  relation  of  the  parts  within  the 
cavity. 
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Before  proceeding  to  the  examination  of  the  interior  of  the  nose  and 
throat,  it  is  always  of  importance  to  look  critically  at  the  face  and  neck  of 
the  patient  and  also  to  try  to  get  as  much  preliminary  information  as  possible 
by  external  palpation.  This  often  furnishes  valuable  clues  and  hints  which 
are  quite  likely  to  be  overlooked  if  they  are  left  until  after  the  internal 
examination.  Look  at  the  region  of  the  frontal  sinuses  and  see  if  there  is 
any  prominence  or  tenderness  on  either  side ;  look  at  the  conjunctivje ;  feel 
of  "the  nasal  bones  with  reference  to  depression  or  abnormalities  of  any  kind. 
The  degree  of  mobility  of  the  cartilaginous  septum  and  the  presence  of 
deviations  and  large  perforations  can  be  felt  by  the  fingers  on  the  outside. 

The  alcB  nasi  should  also  be  tested  as  to  their  strength  or  flaccidity.  The 
folds  and  creases  about  the  nose  are  often  indications  of  muscular  action 
which  has  for  its  object  the  opening  of  the  nostril  by  drawing  the  ala  away 
from  the  obstructing  septum.  Notice  whether  the  mouth  is  habitually 
closed,  the  shape  of  its  aperture,  the  dryness  of  the  lips,  whether  the  teeth 
or  jaws  overlap.  Always  feel  for  enlarged  glands  of  thQ  neck  both  in  front 
of  and  behind  the  sterno-mastoid  muscle.  The  neck  should  be  thoroughly 
relaxed,  otherwise  the  glands  are  not  easily  reached. 

Inform  yourself  as  to  the  condition  of  the  ears,  especially  as  regards  the  ex- 
istence of  suppuration.  The  hyoid  bone  and  the  thyroid  and  ci'icoid  cartilages 
are  to  be  examined  and  any  enlargement  of  the  thyroid  gland  noted.  Move 
the  larynx  from  side  to  side  to  test  its  mobility  and  the  amount  of  creaking 
on  the  prevertebral  structures  and  also  to  see  if  there  is  any  tenderness. 
The  finger  placed  lightly  on  the  crico-thyroid  membrane  detects  the  narrow- 
ing of  the  crico-thyroid  space  when  the  pitch  of  an  emitted  note  is  raised. 

According  to  Gerhardt,^  very  important  deductions  can  be  drawn  as  to 
paralysis  of  the  larynx  by  external  palpation  alone  ;  but  it  is  not  my  purpose 
here  to  do  more  than  point  out  the  advantages  of  a  thorough  external  exam- 
ination as  a  matter  of  routine  practice  before  beginning  internal  exam- 
ination. 

As  regards  the  latter,  the  nose  should  always  be  examined  first,  then  the 
mouth  and  post-nasal  space,  and  lastly  the  larynx. 

EXAMINATION  OF  THE  NARES. 

For  illuminating  the  nose  and  throat  we  have  at  our  disposal  diffused 
daylight,  sunlight,  candle,  oil-lamp,  gas,  the  Welsbach  burner,  electric  light, 
oxyhdrogen  light,  and  perhaps  acetylene  gas.  Ordinary  daylight  is  not 
strong  enough  for  the  nose  or  post-nasal  space,  and  is  too  uncertain  and 
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variable.  Sunlight  has  the  merit  of  bringing  out  in  their  natural  colors 
the  various  structures  examined,  but  it  also  has  many  drawbacks.  Jts 
change  of  position,  intervening  clouds,  and  various  obstructions  on  the  earth 
render  it  very  unreliable.  With  the  concave  head-mirror  the  rays  are 
easily  brought  to  a  focus,  and  a  burn  may  result  urdess  we  are  careful 
to  keep  the  illuminated  area  beyond  the  focal  distance.  In  order  to  change 
the  direction  of  the  rays  and  make  them  more  horizontal  and  thus  better 
adapted  for  reflection  by  the  head-mirror  it  is  well  to  have  them  caught 
by  a  plane  mirror  at  the  window,  which  will  reflect  them  at  any  re- 
quired angle  to  the  head-mirror.  The  power  of  the  sun's  rays  is  so  great 
that,  in  spite  of  many  drawbacks,  it  certainly  illuminates  and  brings  out 
most  vividly  the  various  tissues  under  examination. 

The  electric  light  is  used  either  as  a  small  lamp  attached  to  the  head  or 
as  a  lanif)  fastened  to  the  wall  or  table,  and  the  rays  are  reflected  by  the 
head-mirror.  The  head-lamps  have  always  seeemed  to  me  to  be  heavy  and 
cumbersome  and  to  have  no  special  advantage.  In  the  other  form  of  l;ini|) 
the  light  is  often  not  bright  enough  and  the  film  casts  a  disturbing  shadow. 

1  have  seen  the  oxyhydrogen  light  is  some  European  clinics,  but  it  is  bulky, 
expensive,  and  not  easily  managed.  It  is  used  as  a  direct  illuminant  and 
not  reflected  by  a  head-mirror,  and  we  shall  see  ])articularly  as  we.  examine 
the  nose,  that  it  is  very  essential  to  focus  the  light  (piickly  at  varying  depths, 
and  that  in  so  small  a  space  the  axis  of  vision  and  of  illumination  shoidd  be 
the  same  and  a  head-mirror  is  indispensable. 


Pig.  552.- Folding  lamp  lor  laryngoscopy,  ophthalmoscopy,  and  other  uses. 

An  oil-lamp  with  a  bright  flame,  such  as  the  Rochester  burner,  or  even 
the  ordinary  student's  lamp,  is  to  be  recommended  where  there  is  no  gas,  the 
principal  objection  being  the  heat;  but  for  everyday  work  nothing  has 
proved  itself  so  well  suited  for  our  purpose  as  gas  with  the  Argand  burner. 
Gas  has  also  an  advantage  over  the  electric  light  in  that  with  it  we  can  warm 
our  mirrors  and  instruments,  fuse  medicines  upon  probes,  etc.  The  Welsbach 
burner  gives  a  very  brilliant  light,  and  it  is  unfortunate  that  it  is  so  fragile, 
esi»ecially  when  used  with  adjustable  fixtures.  The  light  from  acetylene^gas 
is  very  powerful,  and  objects"  illuminated  by  it  look  more  as  they  do  by  day 
light  than  when  ordinary  gas  is  used,  but  it  is  hardly  yet  available. 

One  of  the  best  fixtures  for  gas  is  the  adjustable  arm-bracket  attached 
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firmly  to  the  wall.  This  can  be  raised  or  lowered  and  moved  in  any  direc- 
tion. Where  the  light  is  to  be  on  a  table  at  a  distance  from  the  wall  a 
movable  gas-lamp  with  an  adjustable  arm  is  excellent.  A  very  good  little 
portable  lamp,  very  compact,  easily  carried,  and  well  adapted  for  use  at  the 
bedside  is  the  one  figured  (Fig.  552). 

It  is  advisable  to  have  a  dark  chimney  with  a  bull's-eye  condenser  to 
concentrate  the  light  and  make  it  more  powerful,  and  I  have  found  the 
Mackenzie  condenser  very  satisfactory  (see  Fig.  553).    The  room  need  not  be 


Fig.  553.— Shade  and  condenser. 

dark,  but  no  strong  light  should  shine  on  the  patient's  face.  He  should  sit 
in  a  wooden  chair  with  a  fairly  straight  high  back  without  arms.  For 
operation,  a  head-rest  can  be  attached  to  the  back,  against  which  the  head 
can  be  pressed.  Women  sometimes  like  to  have  a  small  cushion  behind  the 
shoulders  or  back  of  the  head,  especially  if  the  examination  is  at  all  pro- 
longed. The  clothing  about  the  neck  should  be  loose,  and  there  should 
always  be  a  iiandkerchief  in  the  hand  and  nothing  else.  The  use  of  instru- 
ments is  so  likely  to  cause  a  flow  of  mucus,  sneezing,  gagging,  etc.,  that  a 
handkerchief  may  be  needed  suddenly  at  any  moment.  The  hands  should 
be  in  the  lap,  and  the  arm  should  not  rest  on  the  table,  because  this  forces 
up  one  shoulder  and  makes  the  examination  harder.  The  position  should 
be  an  easy,  natural  one  and  without  any  tendency  to  rigidity  of  the  neck. 

The  light  should  be  on  the  right  of  the  patient,  on  a  level  and  about  on 
a  line  with  his  mouth,  and  far  enough  away  from  the  head  so  that  the  heat 
is  not  annoying — about  nine  inches — and  when  not  actually  in  use  had 
better  be  turned  down.  On  the  left  hand,  at  a  convenient  height,  should 
be  some  form  of  spittoon.  The  doctor  sits  directly  opposite  the  patient  on 
a  light,  but  firm  stool,  with  his  knees  outside  those  of  the  jiatient. 

I  have  already  spoken  briefly  of  what  we  should  look  for  externally. 
Notice  the  size  and  shape  of  the  nostrils,  see  if  the  fleshy  septum  is  directly 
under  the  cartilaginous  septum,  or  if  the  latter  projects  anteriorly  into  one 
or  the  other  nostril.  Look  for  dilated  capillaries  where  the  septum  presses 
against  the  skin,  for  cracks,  fissures,  skin  eruptions.  Try  the  strength  of 
the  alpe  and  see  if  there  is  a  tendency  for  them  to  collapse  or  fall  in  and 
l)lock  the  nose  by  a  valve-like  action. 

In  testing  the  patency  of  the  nostrils  place  the  finger  under  the  opening 
in  such  a  way  as  not  to  displace  the  parts.  The  sound  made  by  the  expelled 
air  shows  more  or  less  accurately  the  amount  of  obstruction  in  the  nose. 
If  an  oily  licpiid  is  blown  into  one  nostril  by  a  vaseline  atomizer  it  should 
come  out  of  the  other  in  nearly  ecpial  volume  if  both  nostrils  and  the  post- 
nasal space  are  free,  but  obstructions  in  or  behind  the  nose  diniinisli  the  amomit 
•of  the  escaping  vapor  in  proportion  to  the  degree  of  obstruction.    If  a  piece 
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of  finely  fruyed-out  absorbent  cotton  is  held  lightly  in  front  of  each  nostril 
the  amount  of  motion  imparted  to  the  cotton  by  the  air  as  it  comes  out  of 
the  nose  will_  show  to  a  certain  extent  the  perviousness  of  the  nose.  This 
method  is  often  of  use  to  demonstrate  that,  for  instance,  in  the  case  of  a 
ciiild  asleep  M'ith  mouth  wide  open,  most  of  the  air  goes  through  the  nose 
and  very  little  through  the  mouth.  Hold  the  cotton  in  front  of  the  mouth 
and  then  near  the  nostrils,  and  the  movement  of  the  cotton  may  be  much 
less  by  the  air  from  the  mouth  than  from  the  nose,  even  when  the  post-nasal 
space  is  much  blocked  and  the  mouth  is  wide  open.  This  is  a  very  forcible 
way  of  showing  to  parents  that  the  mouth  is  not  doing  the  work  of  the 
nose. 

A  graphic  idea  of  the  ))ervioMsness  of  the  nostrils  can  be  obtained  by 
holding  a  cold  glass  mirror  horizontally  under  the  nostrils  on  a  level  with  the 
upper  lip  and  noting  the  size  and  shape  of  the  moisture  which  condenses  on 
the  glass  on  exhaling  through  the  nose.  The  length  of  time  that  it  requires 
for  the  moisture  to  disai)pear  is  also  a  factor  in  determining  the  degree  of 
obstruction,  the  vapor  from  the  narrow  side  disapjx'aring  first. 

The  sense  of  smell  is  tested  in  a  general  way  by  holding  to  the  nostrils 
various  volatile  substances  of  different  strengths  as  regards  their  odor  and 
noting  how  they  are  perceived  by  the  patient.  For  more  accurate  measure- 
ment, an  instrument  devised  by  Zwaardemaker  and  called  an  olfactometer 
can  be  used.    Tljis  consists  of  a  glass  tube  C  (see  Fig.  554),  whose  bent  end 
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Fig.  564.— Zwaardemaker's  olfactometer. 


fits  into  the  nostril.  This  slides  in  a  cylinder  T,  'which  is  made  of  the 
odorous  substance  or  is  impregnated  with  it.  When  the  tube  C  is  pushed  to 
the  end  of  the  tube  T,  the  inspired  air  contains  no  vapor,  but  the  more  the 
tube  C  is  drawn  out  of  the  tube  T,  the  more  the  inspired  air  will  be  exposed 
to  the  inner  side  of  T,  which  is  odorous.  The  distance  to  which  C  has  to  be 
drawn  out  before  the  odor  is  perceived,  and  which  is  indicated  by  the  scale 
marked  on  the  glass,  gives  the  measure  of  the  acuteness  of  smell.  Tubes 
impregnated  with  different  volatile  substances  are  used,  and  the  temperature 
of  the  air  should  be  borne  in  mind,  as  the  warmer  the  air  the  more  volatile 
the  substance.  The  perception  of  an  irritation  of  the  nasal  mucous  mem- 
brane by  vapors,  such  as  ammonia,  or  powders,  should  not  be  confounded  with 
the  sense  of  smell. 

For  illuminating  the  interior  of  the  nose  it  is  necessary  to  have  a  concave 
mirror  to  concentrate  the  light  and  project  it  in  any  required  direction.  The 
early  mirrors  were  larger  than  many  of  those  now  in  use,  but  possessed  no 
advantages  from  their  size.  One  with  a  diameter  of  3^  inches  is  large 
enough,  and  the  lighter  it  is  the  better.  Thin  glass  and  an  aluminum  back 
diminish  the  weight.  A  large  open  eye-hole  gives  a  much  bettter  view  than 
a  small  one.  The  head-band  should  be  firm  but  not  elastic.  The  Sell  rotter 
band  with  the  two  knobs  to  rest  on  the  nose  causes  an  unpleasant  feeling  of 
weight  and  pressure,  and  to  my  mind  is  much  inferior  to  the  simpler  ones 
which  have  a  padded  piece  to  rest  on  the  forehead  over  the  eye.  One  that 
gives  a  firm  support,  is  light,  and  can  be  folded  together  and  over  the  mirror, 
making  it  safely  portable,  is  to  be  preferred.    An  open  wire  band  to  go  over 
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the  vertex  and  take  support  under  tlie  occiput  is  thought  by  some  to  cause 
less  heat  and  fatigue  than  the  solid  bands.  Tiie  perforated  liard-rubber  band, 
shaped  to  the  head,  made  by  Pfau  of  Berlin,  has  the  advantage  of  being 
clean,  and  the  weiglit  of  the  mirror  is  distributed  over  the  whole  circumfer- 
ence of  the  head.  The  ordinary  band  absorbs  the  perspiration  and  in  warm 
weather  can  become  foul  and  irritate  the  skin. 

The  mirror  is  usually  worn  over  the  right  eye,  although  some  prefer  it 
over  the  left,  claiming  that  it  thus  protects  the  examiner's  eyes  better  from 
the  glare  of  the  lamp.  It  can  be  attached  to  a  rod  fastened  to  the  lamp,  and 
its  weight  is  then  entirely  removed  from  the  head  (see  Fig.  553).  This  is  not 
a  good  arrangement  for  examining  the  nose,  because  it  is  necessary  to  move 
the  patient's  head  up  and  down  and  in  various  directions,  and  the  opening  of 
the  nose  is  so  small  that  a  slight  movement  of  the  head  throws  the  light  away 
from  the  nose  and  the  position  of  the  mirror  has  to  be  changed  constantly  by 
the  hand.  For  the  tonsils  and  pharynx  and  also  for  the  larynx,  when  the 
latter  is  easy  to  see,  it  is  more  useful,  because  slight  movements  of  the 
patient's  head  do  not  remove  the  light  from  the  throat. 

The  nasal  specula  most  commonly  used  are  those  of  the  bivalve,  duck-bill, 
and  the  open  wire  type,  with  their  various  modifications.  The  open  wire 
specula  have  certain  disadvantages ;  they  do  not  hold  the  hairs  out  of  the 


Fig.  555.— Hartmann's  bivalve  speculum  as  held  for  the  study  of  the  inferior  turbinal  and  meatus  (in  a 

cast  of  the  opened  nasal  chamber). 


way,  they  have  almost  no  reflecting  surfaces,  and  they  cut  into  the  nose. 
Some  of  them,  Bosworth's,  for  example  (one  of  the  best),  are  self-retaining 
in  certain  cases,  and  are  useful  as  retractors  in  operating  in  the  front  of  the 
nose,  but  are  not  so  well  adapted  for  examining  the  middle  and  posterior 
parts. 

The  duck-bill  specula,  of  which  Duplay's  is  one  of  the  most  generally 
used,  are  light,  liave  good  reflecting  surfaces,  thus  lighting  up  well  the  deeper 
portions  of  the  nostrils,  hold  the  alse  and  the  hairs  well  out  of  the  way,  and 
do  not  cut  into  the  nose.    They  do  not  allow  the  i)as.«agc  of  large  instruments 
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through  them,  and  iu  some  cases  are  not  well  adapted  for  operations,  but  for 
examinations  they  are  excellent. 

Of  bivalve  specula  there  are  many  varieties.  I  have  always  considered 
that  Ilartmann's  (Fig.  555)  answered  its  purpose  very  well.  A  firm  even 
expansion  of  the  nasal  orifice  can  be  made  with  it,  and  it  has  good  reflecting 
surfaces  and  allows  tiie'  passage  and  manipulation  of  good-sized  instruments. 
The  blades  are  sometimes  made  too  thick. 

As  a  simple  retractor  of  the  ala  a  bent  hairpin  can  be  used  and  can  be 
held  in  i)hice  by  a  tape  fastened  to  it  and  then  tied  around  the  head.  A  nasal 
probe  is  indispensable  for  exploring  the  cavities  and  estimating  the  density 
and  mobility  of  the  various  structures.  It  should  be  long  enough  to  reach 
the  posterior  pharyngeal  wall  easily  through  the  nose  and  fairly  stiff.  I  have 
used  with  satisfaction  one  like  Fig.  55G.    It  is  five  inches  long  from  the  tip 


Fig.  556.— Nasal  probe  inserted  into  semilunar  hiatus  and  infundibulum  of  a  cast  of  the  dissected 

nasal  chambers. 

to  where  it  bends  downward  at  the  handle.  All  instruments  should  be  warm 
and  used  very  gently. 

In  order  to  get  better  access  to  the  interior  of  the  nose  its  tip  should  be 
lifted  up  by  the  finger  so  as  to  get  a  view  over  the  anterior  projection  of  the 
floor  of  the  nose.  The  speculum  is  introduced  closed,  one  blade  resting 
against  the  septum  and  the  other  against  the  ala,  and  gradually  opened.  The 
anterior  septum  should  be  looked  at  while  the  speculum  is  being  put  in, 
otherwise  the  blade  may  cover  small  cracks,  vessels,  or  ulcers.  Students 
often  overlook  small  perforations  for  this  very  reason.  The  thin  mucous 
membrane  of  the  sej)tum  can  be  made  to  bleed  very  easily  by  pressure  of  the 
end  of  the  speculum,  a  thing  to  be  carefully  avoided. 

When  the  patient's  head  is  straight  (see  Fig.  555)  the  most  prominent 
object  on  the  outer  Avail  of  the  nostril  is  the  rod  rounded  end  of  the  inferior 
turbinal  body,  underneatii  which  is  the  inferior  meatus.  The  opening  of  the 
tear-passage  into  this  meatus  is  not  seen,  being  concealed  by  the  turbinal. 
We  should  be  able  to  follow  this  body  along  to  near  its  middle  and  sometimes 
even  to  its  posterior  end,  and  may  even  see  a  ]>ortion  of  the  ]wsterior  jiharyn- 
geal  wall.    By  getting  the  patient  to  say  K,  we  not  infrequently  see  tiie  soft 
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palate  lifted,  and  if  the  turbinal  is  very  small,  we  may  see  the  Eustachian 
eminenee  ;  and  the  act  of  swallowing  shows  the  mouth  of  the  tube  brought 
nearer  the  median  line  and  more  into  view. 

The  turbinal  is  subject  to  great  variations  in  size  from  vaso-motor  influ- 
ences, as  well  as  from  hypertrophy  and  atrophy  of  its  tissues.  Sometimes  it  is 
so  large  as  to  fill  the  w'hole  anterior  part  of  the  nostril,  and  a  mere  touching 
with  the  probe  may  cause  it  to  diminish  perceptibly.  Spraying  also  may 
have  the  same  effect.  We  must  distinguish  between  a  true  and  an  apparent 
hypertrophy.  The  former  is  quite  firm  to  the  probe  and  does  not  diminish 
appreciably  in  size  under  the  influence  of  cocain.  The  turbinal  may  also  be 
very  small,  in  which  case  the  inferior  meatus  is  usually  large  and  the  posterior 
pharyngeal  wall  may  be  plainly  seen.  It  is  important  to  determine  whether 
this  "sniallness  is  natural  or  due  to  an  atrophy.  If  normal,  the  mem- 
brane over  it  will  have  the  normal  color  and  moisture,  and  the  rest  of  the 
nose  will  be  found  in  good  condition.  If  atrophic,  the  membrane  will  be  a 
dull,  lusterless  red,  perhaps  rather  dry,  and  there  may  be  crusts  or 
niuco-purulent  secretions  over  it  or  in  the  rest  of  the  nose.  The  posterior  end 
of  the  turbinal  is  liable  to  great  swelling,  which  can  be  determined  by 
the  probe  from  the  front,  or  often  better  by  posterior  rhinoscopy,  as  we 
shall  see. 

The  head  should  now  be  tipped  farther  back,  which  brings  into  view  the 
middle  meatus,  the  usual  seat  of  polypi  and  the  place  where  the  openings  of 
the  antrum,  frontal  sinus,  and  ethmoid  cells  are  found.  Above  this  is  the 
middle  turbinal  body,  which  begins  farther  back  than  the  inferior,  is  less 
rounded  in  shape,  and  with  its  mucous  membrane  more  closely  adherent  to 
the  bone.  It  is  not  seen  to  such  an  extent  as  the  inferior,  as  a  general  rule, 
and  great  hypertrophy  of  the  latter  or  deviations  of  the  septum  may  conceal 
it  altogether.  If  the  head  is  tipped  still  farther  back,  we  can  see  the  roof  of 
the  nose  and  the  olfactory  fissure ;  but  the  superior  turbinal  is  not  visible. 
The  upper  regions  of  the  nose  are  narrow  and  sensitive,  and  the  probe  should 
be  carefully  used.  As  the  olfactory  nerve  is  distributed  on  the  upper  pai't 
of  the  septum  and  over  the  superior  and  middle  turbinates  we  should  notice 
whether  there  are  any  obstructions  which  would  prevent  the  air  from  having 
free  access  to  these  important  regions  and  also  whether  the  membrane  in 
which  the  nerve  is  distributed  is  normal  or  atrophic  or  covered  with  crusts 
or  abnormal  secretions. 

Foreign  bodies  are  usually  in  thfe  anterior  meatus  and  cause  a  purulent  or 
even  bloody  discharge.  A  unilateral  diso'harge,  especially  in  a  child,  should 
always  awaken  a  suspicion  of  a  foreign  body,  and  .^ith  the  probe  we  are  able 
to  feel  and  locate  it.  Necrosis  may  also  cause  a  bloody,  purulent  discharge 
with  the  characteristic  odor,  and  should  be  carefully  huntec|  for  with  the 
probe,  in  the  upper  part  of  the  nose  particularly. 

On  the  inner  side  of  the  nostril  is  the  sej^tum,  made  up  of  the  anterior  or 
cartilaginous  septum,  the  perpendicular  plate  of  the  ethmoid  and  the  vomer. 
It  is  very  uncommon  to  find  the  septum  straight,  dividing  the  nose  into  two 
equal  nostrils.  The  cartilage  is  very  frequently  bent  so  as  to  encroach  upon 
one  nostril,  or  it  may  have  a  sigmoid  deviation  which  occludes  both  nares. 
Thickenings  in  the  shape  of  ridges  and  spurs  are  common.  These  may  press 
against  the  turbinals  in  such  a  way  as  to  make  it  very  difficult  or  even  impos- 
sible to  see  far  into  the  nose. 

To  determine  the  thickness  of  the  septum  M^e  can  introduce  the  little 
finger  into  each  nostril  and  estimate  the  amount  of  intervening  cai'tilage ;  or 
we  can  make  use  of  the  septometer,  such  as  Seder's,  whose  scale  gives  an 
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accurate  itieasure  of  the  tliiekness  of  the  structures  between  the  ends  of  the 
blades. 

If  the  light  is  thrown  into  one  nostril,  especially  if  it  is  sunlight,  the 
color  of  the  septum  when  viewed  througli  the  other  nostril  is  much  lighter 
where  the  septum  is  thin  than  in  its  thickened  portions.  A  probe  bent  at 
the  end  when  slid  along  a  ridge  or  spur  will  show  when  the  posterior  edge 
has  been  reached. 

The  anterior  vulnerable  septal  cartilage  is  the  usual  seat  of  epistaxis,  and 
iiere  we  should  look  for  dilated  vessels,  ulcers,  and  perforations. 

The  normal  secretion  of  the  nose  is  clear  mucus,  more  copious  in  cold 
weather  than  in  summer.  The  character  and  seat  of  the  secretions  of  the 
nose  should  be  carefully  noted  before  they  are  removed  by  spray,  swab,  or 
forceps.  Occasionally  we  meet  a  case  where  there  is  a  very  profuse  and 
annoying  flow  of  clear  mucus  which  hinders  our  examination.  A  small  dose 
of  atropin  about  four  hours  before  the  visit  serves  to  check  this.  Our  great 
resource  for  obtaining  a  better  view  of  the  interior  of  the  nose  is  cocain. 
This  causes  the  turbinals  to  diminish  in  size  ;  the  amount  of  blood  in  the 
mucous  membrane  is  lessened.  This  is  of  special  value  in  hypertrophic  con- 
ditions where,  without  it,  we  could  see  oidy  the  anterior  part  of  the  inferior 
turbinal.  The  nose  should  be  carefully  dried  with  cotton  and  a  small  quan- 
tity of  a  weak  solution,  say  4  per  cent.,  phuicd  against  the  tissues  Avhich  it  is 
desired  to  diminish  in  size.  This  is  much  wiser  than  spraying  the  solution 
indiscriminately  into  the  nose.  When  the  anterior  obstruction  is  diminished, 
another  application  can  be  made  farther  in.  The  nose  should  be  first  exam- 
ined as  thoroughly  as  possible  without  the  cocain  ;  for  this,  while  rendering 
the  deeper  structures  visible,  blanches  the  tissues  and  so  changes  their  aspect 
that  we  might  be  entirely  misled  unless  we  knew  the  condition  before  the 
cocain  was  applied. 

Yet,  even  with  the  help  of  cocain,  we  shall  find  some  nostrils  so  narrow 
and  tortuous  and  the  external  orifice  so  small  and  even  pointing  downward 
that  we  can  get  but  a  very  imperfect  view  of  the  interior. 

ACCESSORY  CAVITIES. 

Within  the  last  few  years  the  accessory  cavities  have  begun  to  attract  the 
attention  they  deserve.  The  antrum,  frontal  sinus,  and  anterior  ethmoidal 
cells  open  into  the  middle  meatus  (see  Fig.  556) ;  the  posterior  ethmoidal 
cells  and  the  sphenoidal  sinus  open  into  the  superior  meatus.  If  a  discharge  of 
pus  is  seen  in  the  upper  part  of  the  nasal  chamber,  when  not  due  to  necrosis 
or  a  foreign  body,  it  probably  comes  from  one  of  these  cavities.  In  early  life 
they  are  very  imperfectly  developed  ;  but  in  later  life,  especially  since  the 
epidemics  of  influenza,  their  diseases  are  seen  to  be  not  uncommon. 

The  largest  and  most  frequently  aflfected  cavity  is  the  maxillary  antrum, 
which  has  its  outlet  at  the  top  and  empties  into  the  middle  meatus  by  an 
opening  which  is  usually  c(mcealed  by  the  middle  turbinal,  under  which  pus 
from  the  antrum  makes  "its  appearance.  If  this  pus  is  thoroughly  removed 
and  the  head  bent  forward  and  downward,  with  the  side  of  the  face  corre- 
sponding to  the  suspected  antrum  uppermost,  pus  will  thus  more  readily  run 
out  of  the  natural  opening  and  can  be  seen  under  the  middle  turbinal  when 
the  patient  again  sits  upright. 

Transillumination  often  gives  a  certain  amount  of  information  as  to 
whether  the  pus  is  located  in  the  antrum,  and  should  always  be  tried  before 
making  an  exploratory  puncture.    Unless  the  room  can  be  made  absolutely 
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dark,  it  is  well  to  use  a  piece  of  black  cloth,  such  as  photographers  use  in 
focussing,  or  a  black  rubber  sheet  which  can  cover  tlie  heads  of  examiner 
and  patient,  and  when  tightly  held  under  the  chin  shuts  out  effectually  every 
ray  of  light.  A  small  electric  light  (Heryng's  is  good,  but  there  are  a  num- 
ber of  others)  is  placed  in  the  mouth  above  the  tongue  and  the  lips  are  tightly 
closed.  All  tooth-plates  should  be  removed.  When  the  electric  light  is 
turned  on,  the  healthy  antrum  should  allow  the  light  to  pass  through  it 
and  show  a  crescentic  bright  area  under  the  eye,  and  sometimes  the  pupil 
is  lighted  up  (see  Plate  14).  The  patient  should  also  have  the  subjective 
sensation  of  light  in  the  eye  with  the  eyes  closed.  In  case  the  antrum  is 
filled  with  pus  or  any  opaque  substance,  this  area  and  sensation  of  light  are 
entirely  wanting.  This  method  is  often  of  great  value  as  corroborative  evi- 
dence ;  but  too  much  reliance  should  not  be  placed  on  it,  because  there  are 
cases  in  which  the  face  fails  to  be  lighted  up  when  the  antrum  is  empty,  even 
when  the  bony  walls  are  not  abnormally  thick.  But  I  think  we  may  safely 
say  that  where  there  is  a  discharge  of  pus  under  the  middle  turbinal  and  that 
side  of  the  face  remains  absolutely  dark  without  sensation  of  light  in  the  eye, 
while  the  other  side  is  brightly  illuminated  with  sensation  of  light,  the 
chances  are  very  greatly  in  favor  of  our  having  to  deal  with  empyema  of  the 
antrum  (see  page  970). 

To  make  sure  that  the  antrum  is  the  part  affected  we  can  wash  it  out  in 
various  ways.  A  hollow  cannula,  such  as  Hartmann's,  can  be  passed  along 
under  the  middle  turbinal  till  it  comes  to  the  neighborhood  of  the  natural 


Fig.  557— Hajek's  straight  cannula  inserted  for  puncture  of  the  antrum-waU  in  the  inferior  meatus  (in 
a  cast  of  the  nasal  chamber,  dissected  to  show  the  lachrymal  duet,  the  infundibulum,  etc.). 

opening  and  then  turned  outward,  and  it  can  sometimes  be  felt  to  enter  the 
opening.  A  syringe  attached  to  the  cannula  may  be  used  to  suck  the  pus 
out,  or  warm  water  may  be  forced  in,  and  the  stringy  flocculent  pus  which 
appears  shows  its  antral  origin. 

In  case  the  opening  is  not  found,  it  is  possible  to  perforate  the  outer  wall 
of  the  middle  meatus  with  a  trocar  and  wash  out  through  this  artificial 
opening,  the  pus  escaping  through  the  natural  o])euing  or  one  or  more 
accessory  openings  which  may  exist.  Care  should  be  taken  not  to  puncture 
too  deep  for  fear  of  entering  tlie  orbit.  Cocaiu  should  be  used  for  these 
manipulations,  both  to  ])roduce  anesthesia  and  also  to  cause  a  shrinking  of 
the  ti.ssues  and  gain  room.    It  may  be  necessary  to  remove  the  anterior  end 
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of  tlie  middle  turbinate  to  gain  greater  freedom  for  the  eannida.  Pieces  of 
polypi  and  granulations,  if  present,  should  also  be  removed. 

1  have  preferred  to  make  the  exploratory  puncture  in  the  outer  wall  of 
the  inferior  meatus,  about  the  middle  tliird,  where  the  bone  is  usually  tliin. 
For  this  the  curved  trocar,  such  as  Krause's  or  Myles's  can  be  used,  or  the 
straight  hollow  needle  of  Hajek  (see  Fig.  557).  This  is  passed  along  under 
the  inferior  turbinate  to  the  proper  spot,  and  is  then  pointed  outward  and 
pushed  through  the  bone  into  the  antrum,  when  the  washing  out  follows,  as 
above  described.  If  a  tooth  has  recently  been  extracted,  the  alveolar  socket 
may  be  so  thin  that  a  cannula  can  be  passed  easily  through  it  into  the 
antrum.  The  alvef)lar  process  can  be  perforated  through  the  socket  of  the 
bicuspids  or  molars  or  between  the  roots  of  tiie  teeth.  These  latter  ])laces, 
as  well  as  the  canine  fossa,  are  generally  chosen  in  carrying  out  treatment 
rather  than  for  simple  diagnostic  purpose. 

In  case  we  find  that  the  pus  in  the  middle  meatus  does  not  (lomc  from 
the  antrum,  we  should  look  to  the  frontal  sinus  and  the  anterior  ethmoidal 
cells.  The  former  is  reached  through  the  infundibuliun  by  a  small  hollow 
sound  or  cannula  (see  Fig.  556).  This  is  often  difficult,  and  it  may  be 
necessary  to  remove  the  anterior  end  of  the  middle  turbinate.  If  pus  is 
brought  away  on  the  sound  when  it  enters  the  infundibulum,  or  if  washing 
out  the  cavity  through  the  cannula  shows  pus,  the  frontal  sinus  is  presumably 
the  seat  of  disease,  as  it  may  be  when  the  antrum  is  filled  by  its  discharge. 

We  can  also  make  use  of  transillumination  by  covering  the  electric  lamp 
with  a  thick  piece  of  rubber  ojien  at  the  end  so  as  to  throw  the  light  in  one 
direction  only.  The  rubber  is  placed  against  the  roof  of  the  orbit,  not  too 
near  the  thick  orbital  ridge  (see  Plate  14),  and  ])ressed  uj)ward,  inward,  and 
backward.  The  healthy  sinus  may  thus  be  lighted  up  and  show  an  illumin- 
ation over  quite  an  area.  In  case  one  side  is  light  and  the  other  not,  it  will 
give  us  an  intimation  that  the  dark  sinus  may  contain  pus.  But  the  frontal 
sinus  is  so  irregular  in  contour  and  size  that  we  must  not  lay  too  much  stress 
on  this  mode  of  examination. 

The  anterior  ethmoidal  cells  are  entered  by  passing  the  ])robe  uj^ward 
between  the  middle  turbinal  and  the  outer  wall  into  the  hiatus  semilunaris 
(see  Fig.  556).  The  opening  is  near  that  of  the  frontal  sinus,  and  the  end  (^f 
the  probe  should  be  bent  at  a  right  angle. 

The  opening  of  the  sphenoidal  sinus  can  sometimes  be  seen  when  the 
turbinals  are  very  much  atrophied.  The  anterior  wall  is  usually  about  seven 
centimeters  from  the  anterior  nasal  spine.  A  probe  passed  along  the  anterior 
part  of  the  floor  of  the  nose  upward  and  backward  between  the  septum  and 
the  middle  turbinal,  crossing  the  latter  a  little  posterior  to  its  center,  should 
reach  the  anterior  wall  of  the  sinus  (see  Fig.  555). 

EXAMINATION  OF  THE  PHARYNX. 

The  lips,  cheeks,  teeth,  palate,  tongue,  and  floor  of  the  mouth  should  be 
carefully  examined  for  ulcers,  cicatrices,  fissures,  swellings,  ranula,  tongue- 
tie,  etc. 

For  the  tonsils,  ])harynx,  and  post-nasal  space  a  tongue-depressor  is  neces- 
sary. It  is  possible  to  get  something  of  a  look  at  the  fauces  by  pressing 
down  the  tongue  with  a  spoon,  pencil,  paper-cutter,  the  patient's  finger,  or 
even  without  any  instrument,  the  patient  saying  "vlA.'"  during  a  deep 
inspiration,  but  no  thorough  examination  can  be  thus  made.  The  depressor 
of  Tiirck  is  one  of  the  oldest  and  has  the  advantage  of  resting  at  the  corner 
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of  the  mouth  and  is  easily  held  by  the  patient  when  the  examiner  desires  to 
use  both  hands  in  examining  or  operating. 

The  narrow-bladed  depressor  of  Friinkel  is  much  used  and  holds  down 
the  center  of  the  tongue  well  and  takes  up  but  little  room  in  the  mouth. 
But  I  have  found  the  sides  of  tiie  tongue  likely  to  be  raised  on  either  side 
of  the  instrument,  shutting  off  the  sides  of  the  throat  and  the  base  of  the 


Fig.  558.— The  author's  tongue-depressor. 


tonsils  from  view.  It  has  not  seemed  to  me  to  take  a  suflfieiently  strong 
hold  on  enough  of  the  tongue  to  keep  it  steady  and  out  of  the  way.  I  pre- 
fer a  broader,  thin  blade  with  a  fenestrum,  somewhat  concave  from  side  to 
side  and  also  from  front  to  back.  About  an  inch  in  width  at  its  widest  part 
and  from  3-3 1^  inches  in  length  gives  a  blade  which  keeps  the  sides  as  well 
as  the  center  of  the  tongue  out  of  the  way  (Fig.  558). 

In  open  wire  depressors  the  tongue  is  very  apt  to  protrude  between  the 
wires  and  obstruct  the  view ;  and  folding  depressors,  although  portable  and 
convenient,  are  not  always  stiff  enough. 

The  proper  use  of  the  tongue-depressor  is  of  great  importance  and  is  the 
key  to  a  correct  examination  of  the  throat  and  post-nasal  space.  The  patient 
should  be  told  to  open  the  mouth,  but  not  too  wide,  and  to  keep  the  tongue 
inside  the  mouth,  its  tip  against  the 
lower  front  teeth.  He  should  then  .say 
"  Ah in  a  natural  voice  without  con- 
tracting the  throat.  When  he  has  said 
this  several  times  the  tongue-depressor 
is  taken  in  the  hand  and  carried  over 
the  tongue  till  the  end  of  the  blade  is 
well  over  the  dorsum  where  the  tongue 
begins  to  curve  downward,  and  while 
"  Ah  !"  is  being  spoken  the  instrument 
presses  downward  and  pulls  forward  the 
base  of  the  tongue.  If  the  handle  is 
held  between  the  thumb  and  forefinger, 
the  middle  finger  placed  under  the  chin 

acts  as  a  fulcrum  and  the  third  and  little     Fk;.  55>J.— Tongue-depressor  in  position  for  ex- 
fingers  pull  the  handle  upward  and  con-      ^1^."^  ^"'^ 
sequently  help  to  depress  the  tongue  still 

more.  With  the  tongue,  chin,  and  depressor  thus  firmly  held,  the  patient's 
head  can  be  moved  up  or  down  or  sideways,  and  is  well  under  the  control  of 
the  examiner  (Fig.  559). 

There  are,  however,  many  cases  where  this  is  a  very  difficult  undertak- 
ing. A  shoi't,  thick,  muscular  tongue  requires  considerable  force  to  make 
it  lie  down  ;  a  strong  but  steady  pressure  should  be  used.  Some  patients 
have  such  irritable  throats  that  they  gag  even  before  the  tongue-depressor 
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touches  the  tongue.  Great  p^ience  is  needed  and  many  trials.  It  is  some- 
times well  to  endeavor  to  turn  the  patient's  attention  from  what  you  are 
trying  to  do  by  getting  him  to  say  "  Ah !"  vSeveral  times  in  a  loud  tone 
while  you  try  the  depressor.  Immediately  after  a  meal  there  is  a  greater 
tendency  to  gagging  than  when  the  stomach  is  nearly  empty,  and  the  visit 
should  be  timeil  accordingly.  If  there  is  secretion  on  the  posterior  pharyn- 
geal wall,  it  should  bo  removed,  because  it  tends  to  cause  gagging  when  the 
tongue  is  held.  The  nose  and  post-nasal  space  should  be  freed  from  secre- 
tions, as  free  nasal  respiration  makes  it  easier  to  have  the  tongue  held.  The 
gagging  of  the  alcoholic  may  be  almost  impossible  to  overcome,  and  in  such 
cases  it  is  well  to  try  a  few  doses  of  bromid.  Pieces  of  ice  held  in  tlie 
mouth  diminish  the  irritability. 

In  case  we  find  our  patient  still  unable  to  allow  a  satisfactory  view  of  the 
throat  we  can  generally  succeed  by  painting  the  posterior  pharyngeal  wall 
with  a  5  per  cent,  solution  of  cocain.  The  unpleasant  sensation  of  suffoca- 
tion and  of  a  foreign  body  impossible  to  dislodge  soon  disappears,  and  the 
patient  should  be  told  of  this.  A  fairly  stiff  probe  is  of  great  use  in  exam- 
ining the  tonsils.  If  passed  between  the  anterior  pillar  and  the  tonsil,  it 
shows  the  presence  or  absence  of  adhesions.  It  should  be  passed  into  the 
crypts  to  determine  whether  they  contain  cheesy  secretions  or  tonsilliths.  A 
dull  wire  curette  is  valuable  for  searching  under  the  anterior  pillar  and  in 
any  deep  depressions  in  or  about  the  tonsil.  The  probe  can  also  pull  the 
tonsil  from  its  bed  and  render  it  more  visible  and  bring  out  more  clearly  the 
size  of  its  attacliment  to  the  side  of  the  throat.  During  gagging  the  tonsils 
are  everted,  approach  the  median  line,  and  appear  much  larger  than  they 
really  are,  consequently  they  should  be  examined  while  at  rest  and  in  their 
natural  position.  If  one  forefinger  is  placed  under  the  angle  of  the  jaw  and 
the  other  in  the  mouth  against  the  tonsil  or  soft  palate,  we  can  determine  the 
density  of  the  tonsil,  whether  it  contains  a  hard  concretion  or  a  cyst,  and  also 
the  presence  of  fluctuation. 


POST-NASAL  SPACE. 

For  the  post-nasal  space  we  make  use  of  the  rhinoscopic  mirror,  which 
should  have  a  size  corresponding  to  the  distance  between  the  soft  palate  and 
the  pharynx-wall  and  also  between  the  uvula  and  the  tonsil.  The  common 
size  is  about  half-an-inch  in  diameter,  but  for  children,  especially  where  the 
tonsils  are  large,  one-half  the  size  is  large  enough.  In  some  cases  where 
there  is  plenty  of  room  and  the  parts  not  sensitive,  we  are  able  to  use  a 
laryngoscopic  mirror.  The  usual  angle  of  the  mirror  to  the  shank  is  about 
105°,  but  mirrors  are  also  made  with  a  joint  by  means  of  which  any  desired 
angle  can  be  obtained.  The  head  should  be  held  a  little  forward.  After 
warming  the  mirror,  to  avoid  condensation  of  moisture,  it  should  be  held  like 
a  pencil,  the  reflecting  surface  upward  and  passed  parallel  to  the  surface  of 
the  tongue  until  the  uvula  if,  reached.  It  should  then  be  turned  diagonally 
and  passed  between  the  uvula  and  the  tonsil,  usually  to  the  right  of  the  uvula 
and  then  behind  and  below  the  soft  palate,  with  the  reflecting  surface  facing 
upward  and  forward.  The  patient  should  be  directed  to  breathe  through  the 
nose  and  try  to  say  "  en  "  with  a  strong  nasal  tone. 

The  view  obtained  is  of  a  part  only  of  the  ])ost-nasal  space  at  a  time,  and 
the  mirror  has  to  be  turned  in  order  t«  see  the  different  parts  in  succession. 
It  is  very  important  to  have  the  base  of  the  tongue  well  pulled  forward  so  as 
to  have  plenty  of  room  for  this  manipulation  of  the  mirror.    The  landmark 
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for  which  we  look  is  the  back  of  the  vomer,  which  is  of  a  yellowish  gray 
color,  broader  at  the  top  than  lower  down.  The  middle  tnrbinal  is  generally 
more  prominent  than  the  inferior,  whose  lower  half  and  the  inferior  meatus 
are  often  not  visible.  These  structures  are  lighter  colored,  more  gray,  than 
their  anterior  ends.  High  up  we  may  see  on  one  or  both  sides  the  small 
superior  turbinals  which  are  not  visible  through  the  anterior  nares.  The 
mirror  has  to  be  turned  considerably  toward  the  sides  in  order  to  see  the 
Eustachian  prominences  with  their  yellowish,  crater-like  openings,  over  the 
edge  of  which  a  small  red  vessel  is  often  seen.    Behind  the  prominences  are 


the  fossse  of  Rosenmiiller,  perhaps  irregular  at  the  bottom,  or  there  may  be 
bands  of  adhesion  stretching  across  to  the  prominences.  The  pharyngeal 
vault  should  be  dome-shaped  and  is  often  irregular.  In  the  center  we  mav 
find  a  cleft,  the  median  recess,  whose  depth  can  be  told  by  passing  into  it 
behind  the  palate  a  suitably  curved  probe,  which  can  also  give  information  as 
to  the  density  and  extent  of  any  thickened  tissues  at  the  vault.    The  mirror 


Fig.  562.— Post-rhlnoscopic  view  of  the  septum,  clioanse,  Eustachian  tube-mouths,  soft  palate,  and 

pharynx-vault  (after  Heymann). 

alone  sometimes  gives  an  inadequate  idea  of  the  amount  of  hypertrophy  at 
the  vault,  as  will  be  readily  seen  by  looking  at  Figs.  660  and  561. 

We  will  suppose  that  there  is  a  growth  which  reaches  down  to  the  lower 
border  of  the  inferior  tnrbinal.  When  looked  at  through  the  anterior  nares 
we  see  the  growth  hanging  down  as  far  as  the  inferior  meatus,  represented  by 
the  dotted  line.    The  rhinoscopic  mirror,  however,  seems  to  indicate  that  its 
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lower  margin  is  on  a  level  with  the  superior  meatus,  and  is  consequently  of 
much  less  extent  than  it  really  is.  In  sucii  a  case  it  is  well  to  hold  the 
mirror  raon;  horizontal  and  look  at  the  posterior  end  of  the  growth,  if  that  is 
possible,  \\  hen  we  may  find  that  it  hangs  down  farther  than  we  liad  first 
sup{)osed.  But  a  much  better  way  is  to  make  use  of  digital  exploration,  as 
we  often  have  to  do  when  no  post-nasal  examination  is  possible.  The 
examiner  stands  at  the  side  of  the  sitting  patient  with  his  arm  around  the 
patient's  head,  and  in  the  case  of  a  child  it  is  well  to  press  the  cheek  in 
between  the  teeth,  which  serves  to  keep  the  mouth  open  and  also  prevents 
the  biting  of  the  examiner's  finger.  A  metal  finger  is  often  used  as  protec- 
tion against  the  sharf)  lower  teeth,  or  a  mouth-gag  may  be  employed. 

The  forefinger  of  the  doctor's  hand,  the  palmar  side  up,  is  then  passed 
along  the  side  of  the  mouth  to  the  tonsillar  region  and  then  behind  the  soft 
palate,  being  very  careful  not  to  carry  the  uvula  or  ])alate  with  it.  The  elbow 
is  well  de])ressed  and  carried  in  front  of  the  patient  and  the  finger  feels  for 
the  septum,  turbinates.  Eustachian  eminences,  the  vault,  and  can  thus  esti- 
mate very  accurately  the  amount  and  character  of  any  obstructions,  whether 
central,  near  the  choanje,  how  much  of  each  posterior  naris  is  covered,  and 
whether  the  gi-owths  are  on  the  posterior  wall.  The  examination  should  be 
short  but  thorough,  and  may  be  unsatisfacitory  unless  the  child  is  firmly  held. 
It  should  follow  and  not  precede  other  methods  of  examination,  because  the 
child  has  usually  had  all  the  examination  he  will  submit  to  when  the  finger 
has  once  been  behind  the  palate. 

Still  another  way  of  seeing  the  post-nasal  space  is  advocated  by  Katzen- 
stein  of  Berlin,'  who  calls  it  autoscopie.  The  patient  lies  on  his  back  M  ith 
the  head  hanging  down  as  far  as  possible.  The  mouth  is  then  opened  and 
the  tongue  drawn  forward,  as  in  laryngoscopy,  A  palate-retractor,  resem- 
bling an  eyelid-retractor,  is  then  placed  behind  the  uvula,  and  by  slowly 
and  gradually  increasing  the  force  used  the  palate  is  drawn  so  far  forward 
and  downward  that  we  are  able  to  see  the  posterior  pharyngeal  wall,  the 
vault,  the  Eustachian  eminences  and  openings,  the  plica  salpingo-palatina, 
the  plica  salpingo-pharyngea,  and  the  fossa  of  Rosenmiiller.  The  septum, 
turbinates,  and  choanse  are  not  visible.  Post-nasal  tumors  and  adenoid' 
hypertrophy  can  be  seen  and  operated  on  in  this  way  without  a  mirror,  and 
the  catheter  can  be  placed  directly  in  the  Eustachian  tube  without  having  to 
pass  it  through  the  nose.  Strong  illumination  is  necessary  here,  as  in  all 
examinations  of  the  post-nasal  space. 

The  obstacles  to  rhinoscopic  examination  are  many.  The  tonsils  may  be 
so  large  as  to  prevent  the  introduction  of  even  the  smallest  mirror.  A  very 
broad  uvula  may  interfere,  in  which  case  we  can  hold  it  to  one  side  or  lift 
it  by  a  palate-retractor.  The  distance  between  the  soft  palate  and  the 
pharynx  may  be  so  small  that  there  is  no  room  for  the  mirror.  By  using  a 
little  cocain  on  the  back  of  the  palate  we  may  be  able  to  pull  it  forward  by 
the  palate-hook  and  gain  space  enough  for  a  small  glass. 

Where  the  fauces  are  of  sufficient  size  the  attempt  to  pass  the  mirror 
behind  the  jialate  often  causes  the  latter  to  be  drawn  back  against  the 
pharynx-wall,  even  when  the  mirror  has  not  touched  the  tongue,  uvula,  or 
pharynx.  The  mere  presence  of  the  mirror,  whether  by  interfering  with 
the  passage  of  the  air  or  by  acting  on  the  mind,  is  enough  to  excite  move- 
ments of  the  palate.  A  very  small  mirror  may  be  tolerated  when  a  large 
one  is  not.  I  have  sometimes  succeeded  by  passing  the  tongue-depressor  on 
the  side  of  the  tongue  instead  of  in  the  center  and  pushing  the  tongue  over 
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to  the  other  side.  Thus  room  enough  is  gained  near  the  tonsil  for  a  small 
glass,  and  the  patient  does  not  have  so  much  the  feeling  that  the  tongue  is 
being  held  down. 

I  have  already  spoken  of  the  need  and  value  of  a  weak  solution  of 
cocain  in  the  pharynx,  and  it  is  also  well  to  paint  a  little  on  the  back  of  the 

palate.  ^    •  ^ 

A  good  many  self- retaining  palate-retractors  have  been  devised  to  hold 
refractory  palates  out  of  the  way,  and  that  of  White  is  probably  as  good  as 
any.  One  end  goes  behind  the  soft  palate  and  the  anterior  branches  are 
placed  on  the  outer  side  of  the  lip,  one  on  either  side  of  the  nose.  I  have 
found,  however,  that  cases  that  needed  them  generally  did  not  tolerate  them ; 
and  when  they  were  well  borne  that  they  were  not  necessary.  The  palate 
may  be  held  forward  by  tapes  or  rubber-bands  passed  through  the  nose, 
drawn  down  behind  the  palate  and  out  of  the  mouth,  and  tied  oyer  the  upper 
lip.    This  method  is  more  commonly  used  in  operating  than  in  examining. 


LARYNX. 

The  lingual  tonsil  and  the  glosso-epiglottic  fossa  are  not  well  seen  by 
using  the  tongue-depressor,  although  it  is  occasionally  possible  to  pull  the 
tongue  sufficiently  away  from  the  epiglottis  to  get  a  view  of  part  of  the 
region.  But  we  succeed  so  much  better  with  the  laryngoscopic  mirror  that 
this  examination  is  generally  combined  with  that  of  the  larynx.  The  fore- 
finger passed  all  around  the  base  of  the  tongue  gives  a  very  good  idea  of  the 
amount  of  tissue  present,  its  character,  whether  inflammation  or  suppuration 
are  present,  and  can  often  detect  foreign  bodies  which  find  here  a  convenient 
lodging  place. 

For  looking  at  the  larynx  the  usual  method  is  to  have  the  patient's  head 
held  well  back  and  the  extended  tongue  held  between  the  thumb  and  fore- 
finger of  the  examiner.  This  lifts  the  whole  larynx.  Care  must  be  taken 
not  to  pull  the  tongue  too  hard,  especially  when  it  is  sore  or  the  teeth  sharp 
and  rough.  For  a  mirror  we  use  a  glass  about  an  inch  in  diameter,  although 
.  if  the  fauces  are  small  or  the  tonsils  large,  and  usually  in  children,  we  have 
to  choose  a  smaller  size.  On  the  other  hand,  in  adults  we  can  sometimes  use 
one  much  larger,  and  with  one  the  size  of  a  silver  dollar  I  have  obtained  a 
very  satisfactory  view.  The  shank  should  be  quite  stiff,  and  I  have  been 
surprised  to  find  so  many  slender  and  flexible  ones  in  the  mai'ket.  Those 
sold  in  students'  sets  are  often  too  flimsy  for  actual  use.  A  stiff,  firm  handle, 
shank,  and  mirror  are  much  more  easily  borne  by  the  patient.  The  mirror 
figured  (Fig.  563)  is  one  that  I  have  found  excellent. 

The  glass  should  be  warmed  over  the  lamp  and  the  metal  back  tested 
against  the  ball  of  the  thumb  to  insure  its  not  being  too  hot.  The  handle  is 
then  taken  between  the  extended  fingers  and  thumb.  The  mirror  is  intro- 
duced with  the  glass  side  down,  above  and  parallel  to  the  dorsum  of  the 
tongue,  but  without  touching  the  latter.  The  patient  is  directed  to  say 
"  Ah .'"  and  as  he  does  so  the  base  of  the  tongue  is  lowered  and  the  soft 
palate  is  raised.  The  mirror  is  placed  under  the  uvula,  which  it  carries 
backward  and  upward,  and  the  glass  is  pointed  downward  at  an  angle  of 
about  45°.  This  is  the  position  for  looking  into  the  larynx  ;  but  it  is  well 
before  this  to  look  at  the  base  of  the  tongue.  For  this  purpose  we  hold  the 
mirror  nearly  horizontal  and  near  the  posterior  edge  of  the  hard  palate.  We 
can  thus  look  directly  down  on  the  base  of  the  tongue,  or  if  we  carry  the 
mirror  back  to  the  uvula  we  must  slant  it  farther  forward  than  as  if  to  look 
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into  the  larynx.  We  should  note  the  region  of  the  circumvallate  pai)ill8e 
and  the  glosso-epiglottic  fossa,  which  should  normally  be  free  and  rather 
smooth,  if  hypertrophy  of  tlie  lingual  tonsil  is  present,  we  see  red,  rounded, 
raised  masses  lilling  the  whole  or  a  part  of  the  space  or  even  crowding  upon 
the  epiglottis,  or  we  may  find  it  acutely  swollen,  with  yellow  or  white  spots 
on  the  surface,  or  false  membrane  or  ulceration.  A  smooth  atrophy  in  this 
region  is  thought  by  some  to  be  characteristic  of  syphilis. 

Coursing  over  the  base  of  the  tongue  in  adults  we  may  see  large,  dilated, 
or  varicose  vessels,  looking  not  unlike  rivers  in  the  a^^las. 

After  having  examined  the  region  anterior  to  t'  liglottis,  we  place  our 
mirror  to  look  into  the  larynx,  as  spoken  of  abov      'Phe  epiglottis  is  now 


Pig.  563.— Schematic  view  of  tongue-base,  epiglottis,  arytenoids,  and  ary-epiglottic  folds,  ventricular 
bands  and  vocal  cords,  with  the  laryngoscopic  reflection.  A  polyp  shows  below  the  left  cord  (after 
Schrotter). 

the  great  obstacle  and  the  patient  should  be  told  to  say  "  Ah  !"  or  what  is 
still  better,  to  take  a  number  of  deep  breaths  and  say  "  eh during  the 
inspiration.  This  serves  to  lift  the  epiglottis.  If  not  successful  at  first,  we 
are  generally  rewarded  after  a  number  of  trials  by  seeing  it  gradually  lift. 
We  may  at  need  spray  a  little  cocain  into  the  larynx  or  paint  the  ]DOstenor 
surface  of  the  epiglottis  and  hook  it  forward  with  a  bent  probe,  the  patient 

holding  the  tongue.  ^^  x- 

The  epiglottis  varies  greatly  in  shape  and  position.  It  is  usually  ot  a 
reddish-yellow  color,  and  its  free  edge  is  thin.  It  may  be  erect  or  pendulous, 
hanging  completely  over  the  larynx,  or  in  any  position  between  these 
extremes.  In  children  it  is  generally  bent  more  backward  than  m  adults. 
It  may  be  rounded,  incurved  in  the  center  of  its  free  edge,  omega-shaped, 
its  edge  turned  over,  etc.  It  is  sometimes  not  symmetrical,  and  may  not  be 
in  the  median  line.  The  mucous  membrane  is  much  more  closely  adherent 
to  the  posterior  surface  than  to  the  anterior,  so  that  swellings,  edema,  or 
cysts  are  more  often  found  on  the  latter.  Low  down  on  the  posterior  sur- 
face we  see  the  projection  called  the  cushion  (see  Fig.  541),  which  is  at  times 
quite  marked.     Extending  downward  from  either  side  of  the  epiglottis 
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toward  the  median  line  and  the  posterior  part  of  the  larynx  we  see  what  are 
called  the  ary-epiglottie  folds,  which  are  narrow  near  the  epiglottis  and 
become  wider  as  they  descend.  The  two  rounded  projections  on  either  side 
of  the  median  line  are  the  small  cartilages  of  Santorini  and  Wrisberg,  and 
below  them  are  the  arytenoid  cartilages,  whose  form  is  not  definitely  seen. 
These  structures  are  covei'ed  with  a  reddish  membrane  in  healtli.  Between 
the  arytenoids  is  the  interarytenoid  space,  where  hypertrophies  of  various 
kinds  are  likely  to  occur. 

The  vocal  cords  a"e  the  pearly- white  bands  which  stretch  across  from 
their  anterior  comm  'fi  at  the  inner  angle  of  the  thyroid  cartilage  to  the 
vocal  processes  of  the  ytenoids  posteriorly.  In  respiration  the  posterior 
ends  separate,  leaving  a  V-shaped  aperture,  but  in  phonation  they  lie  parallel 
to  and  nearly  or  quite  in  contact  with  each  other.  Just  above  the  cords  is  a 
dark  space,  the  opening  of  the  ventricle,  more  plainly  seen  when  the  larynx 
is  thin  and  relaxed.  Just  above  and  outside  the  mouths  of  ventricles  are 
the  ventricular  bands  or  false  cords,  which  are  of  a  red  color. 

Below  the  true  cords  we  see  a  little  of  the  inner  side  of  the  cricoid  carti- 
lage, and  farther  down  a  number  of  transverse  white  bands,  the  rings  of  the 
trachea,  and  consequently  the  anterior  wall ;  and  occasionally  we  can  even 


Pig.  564.--Lanrnx  open^^^^^  front  and  partiaUy  dissected  on  the  left  showing  the  anatomical 

relations  of  the  cords,  ej,  ventricles,  d,  corniculse  a,  and  epiglottis  (Schrotter). 

see  the  bifurcation  of  the  trachea  and  the  opening  of  the  bronchi.  Outside 
of  the  ary-epiglottic  folds  are  the  pyriform  sinnses ;  and  the  cornua  of  the 
thyroid  cartilage  may  sometimes  be  seen  as  whitish  elevations  in  their 
floor. 

In  the  mirror  these  laryngeal  structures  look  as  if  spread  out  in  one 
plane ;  but  study  of  the  cxsected  larynx  (Fig.  564)  shows  very  forcibly  what 
should  be  borne  in  mind  while  using  the  mirror— that  they  are  oil  very 
ditrerent  planes,  and  that  from  the  top  of  tlie  middle  of  the  ary-epiglottic  fold 
down  to  the  top  of  the  vocal  cord  is  about  an  inch.  It  is  of  great  service 
to  study  a  model  or  a  larynx  removed  from  the  body  as  a  preliminary  to 
using  the  mirror. 
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The  objects  looked  at  in  the  mirror  are  seen  as  if  inverted  ;  that  is,  the 
anterior  connnissure  of  tlie  cords  is  at  the  top  of  the;  mirror  and  apparently 
points  backward,  whereas  the  arytenoids  are  on  the  lower  side  of  the  mirror 
and  seem  to  be  anterior.  The  figure  (Fig.  563)  will  illustrate  my  meaning. 
In  using  the  probe  to  touch  the  ditlerent  parts  of  the  larynx  it  is  necessary  to 
bear  this  inversion  in  mind,  and  it  is  well  to  practise  on  a  model.  It  has 
seemed  to^  me  that  students  have  more  difficulty  in  passing  the  probe  baxtk- 
ward  against  the  anterior  face  of  the  interarytenoid  space  than  forward 
toward  the  anterior  commissure  when  trying  on  the  exsected  larynx. 

There  are  many  difficulties  in  the  way  of  obtaining  a  good  view  of  the 
larynx.  A  short,  thick  tongue,  perhaps  even  tongue-tied,  may  be  almost  im- 
possible to  hold  with  the  fingers  or  may  fill  uj)  so  much  of  the  mouth  as  to 
leave  very  little  room  for  tiie  mirror  and  the  light.  We  may  then  find  it 
better  to  use  the  tongue-depressor  and  draw  the  tongue  forward  with  it  so  as 
to  make  room  at  its  base  for  the  mirror.  If  the?  throat  is  very  irritable 
we  can  spray  cocain  into  the  larynx  oi-  paint  the  pharynx  or  use  pieces  of 
ice. 

In  children  the  epiglottis  is  often  bent  over  the  larynx  in  respiration,  and 
the  glottis  is  difficult  to  see.  To  overcome  this  the  long,  curved  tongue- 
depressor  of  Mount  Bleyer  can  be  used,  which  goes  behind  the  tip  of  the  epi- 
glottis, lifts  it  and  also  the  whole  larynx  to  some  extent,  or  the  tongue- 
depressor  of  Escat  may  be  tried.  Its  branched  ends  are  placed  behind  the 
sides  of  the  epiglottis  in  the  pyriform  fossa,  and  so  pull  forward  and  upward 
the  epiglottis  as  to  open  up  the  entrance  to  the  larynx,  and  a  view  can  be 
obtained  with  the  mirror.    A  mouth-gag  may  be  necessary. 

In  the  ordinary  examination  with  the  head  thrown  well  back  the  face  of 
the  mirror  is  so  turned  as  to  show  the  anterior  wall  of  the  trachea.  If  the 
head  is  bent  well  forward  while  the  patient  is  standing  and  the  examiner, 
kneeling  in  front  of  the  patient,  holds  the  mirror  well  up  against  the  uvula, 
a  very  different  view  is  obtained.  Instead  of  the  anterior  part  of  the  larynx 
and  trachea  we  see  the  posterior  wall,  sometimes  even  as  far  as  the  bifurca- 
tion. This  is  the  method  of  Killian,  and  is  valuable  for  looking  at  the  pos- 
terior part  of  the  larynx,  the  posterior  ends  of  the  cords  and  underneath 
their  surface.  It  is  not  always  easy  to  carry  out,  as  the  position  of  the 
examiner  is  not  a  comfortable  one.  The  saliva  runs  out  of  the  mouth  into 
the  doctor's  hand  and  up  his  sleeve,  so  that  it  is  well  to  have  the  patient 
expectorate  before  we  use  the  mirror.  The  light  does  not  come  in  a  suitable 
direction,  and  the  head-mirror  is  usually  beyond  its  focal  distance  from  the 
throat-mirror.  If  the  examiner  wears  glasses  they  may  also  be  an  obstacle 
from  the  unusual  position  of  the  head.  But  in  spite  of  these  difficulties 
the  view  of  the  posterior  part  of  the  larynx  and  trachea  is  often  very 
striking  and  gives  information  not  to  be  obtained  by  the  ordinary 
method. 

The  larynx  can  also  be  viewed  by  transillumination  in  a  dark  room.  The 
electric  lamp,  such  as  is  used  for  the  frontal  sinus,  is  jilaced  against  the  front 
of  the  neck  in  the  neighborhood  of  the  cricoid  cartilage.  The  tongue  is  held 
and  the  mirror  passed  as  in  ordinary  examinations,  only  no  light  is  thrown 
in  through  the  mouth.  The  larynx  is  seen  in  the  mirror  to  be  illuminated 
by  a  light  which  traverses  the  tissues  of  the  neck  and  gives  a  yellowish-red 
look  to  the  parts  quite  different  from  the  usual  examination.  It  was  hoped 
that  this  method  would  be  of  great  service  in  determining  abnormal  densities 
of  the  different  tissues  traversed  by  the  rays  of  light,  but  it  is  not  much  used 
for  that  purpose  at  present. 


Plate  i^. 


Fig.  1. — Larynx  of  a  child  in  quiet  breathing,  nearly  covered  hy  the  epiglottis. 

Fig.  2. — The  same  during  phonatioii,  with  the  epiglottis  raised  and  the  cords  in  apposition. 

Fig.  ."5.— Adult  larynx  and  trachea  to  the  bifurcation  in  deep  inspiration,  showing  the  back 
wall  hy  Killiau's  method,  with  the  chin  low  and  the  head  inclined  forward. 

Fi(i.  4. — Usual  view  of  the  normal  larynx  and  front  wall  of  the  trachea  lo  (he  bifurcation 
(from  Krieg's  Atlas,  with  slight  modification). 


AUTOSCOFY. 


873 


AUTOSCOPY. 

Under  this  name  Kirstein  has  reverted  to  the  oldest  method  of  exam- 
ining the  larynx.  No  throat-mirror  is  used,  but  the  base  of  the  tongue 
and  the  epiglottis  are  drawn  very  much  forward  by  a  specially-constructed 
tongue-depressor,  and  the  examiner  looks  directly  down  into  the  throat  illu- 
minated by  an  electric  lamp  or  by  light  reflected  from  a  head-mirror  and  sees 
the  posterior  part  of  the  larynx,  the  arytenoids,  perhaps  the  posterior  half 
of  the  cords,  and  the  posterior  part  of  the  trachea.  The  patient  should  have 
a  yielding  tongue  and  neck  to  give  good  results.  He  should  be  seated,  the 
upper  part  of  the  body  thrown  forward  and  the  head  tilted  slightly  back- 
ward. The  physician  stands  in  front,  and  places  the  depressor  as  far  back 
as  possible  on  the  tongue  with  firm  pressure  downward  and  forward  on  its 
root,  whereby  a  deep  groove  is  formed,  allowing  the  rays  of  light  to  fall  in 
line  with  the  laryngo-tracheal  axis. 

According  to  Kirstein,  in  about  one-fourth  of  all  adults  the  whole  larynx 


electric  autoscope  (Thorner). 


and  trachea  can  be  thus  conveniently  examined,  except  that  the  extreme  apex 
of  the  anterior  commissure  can  be  seen  in  but  one-tenth  of  all  cases.  About 
one-half  of  all  people  can  be  fairly  well  examined,  so  that  the  posterior  region 
of  the  larynx,  including  sometimes  a  more  or  less  extensive  portion  of  the 
trachea,  is  exposed  to  view.  This  method,  he  claims,  is  applicable  to  children 
under  anesthesia,  and  sometimes  without  anesthesia.  This  needs  corrobora- 
tion, and  the  method  is  in  no  sense  a  substitute  for  ordinary  examination  with 
the  mirror,  which  gives  us  in  most  cases  all  needed  information. 

THE  RONTGEN  RAYS. 

The  X-ray  has  served  to  locate  foreign  bodies  in  the  air-passages  and 
esophagus.  The  nose  and  upper  throat  are  so  accessible  by  our  present  means 
of  illumination  that  it  is  not  of  the  same  help  to  the  larvngologist  as  to  the 
general  surgeon. 


THERAPEUSIS  AND  PROGNOSIS. 
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General  Therapeusis. — Treatment  in  tlie  diseases  of  the  npper  air- 
passages  may  be  divided  into  general  and  local,  the  former  of  which  may  first 
be  considered.  And  it  may  be  premised  that  these  regions  are  not  to  be  con- 
sidered as  separate  from  the  rest  of  the  body,  but  as  a  part  of  it,  and  not 
only  influencing  it  but  being  influenced  by  it — the  corollary  of  which  is  that 
they  are  not  always  to  be  subjected  to  local  treatment  alone,  but  that  the 
general  diseases  and  conditions  of  the  body  are  to  be  taken  into  account.  For 
it  will  frequently  be  found  that  general  treatment  is  far  more  efficacious  in 
the  removal  of  some  of  the  manifestations  of  disease  in  the  upper  air-jms- 
sages  than  local  treatment,  which  is  so  often,  in  these  days  of  enthusiastic 
specialism,  given  the  most  prominent,  if  not  the  only,  place  in  the  thoughts 
of  some  so-called  laryngologists.  An  early  recognition  of  these  conditions 
may  often  save  the  patient  from  much  discomfort  and  expense,  and  the 
physician  from  no  little  anxiety  and  apprehension.  For  many  local  mani- 
festations of  general  disease  are  only  aggravated  by  local  treatment — e.  g.,  an 
acute  gouty  pharyngitis,  late  syphilitic  tumefactions  of  the  tonsils,  the  first 
swelling  of  late  sy])hilis  in  the  nose,  the  laryngeal  papillomata  which  precede 
malignant  disease,  and  so  on. 

Aside  from  the  exanthemata  (including  typhoid  fever)  with  their  char- 
acteristic throat  manifestations,  which  will  doubtless  be  discussed  in  their 
proper  articles,  there  are  some  common,  e very-day  conditions  which  cause 
much  discomfort  and  no  little  alarm.  One  of  the  most  common  of  these  is 
rheumatism,  where  there  is  very  little  to  be  seen.  The  faucial  and  pharyn- 
geal mucosa  shows  but  slight  redness,  often  in  small  areas,  variable  in  their 
locations,  more  or  less  early  in  the  day.  The  history,  not  only  of  tlie  individ- 
ual, but  of  the  family  near  and  remote,  assists  in  the  diagnosis.  The  lithemic 
diathesis  perhaps  shows  frequent  manifestations  not  only  in  him,  but  in  various 
members  of  his  family,  even  in  several  generations.  In  such  a  throat  it  is 
not  rational  to  suppose  that  the  local  exhibition  of  the  usual  sprays  or  pig- 
ments will  produce  more  than  a  very  transient  amelioration,  and  may, 
especially  the  latter,  produce  only  discomfort ;  this,  however,  may  yet  serve  a 
purpose  by  making  the  throat  seem  so  much  worse  that  when  the  irritation 
subsides  the  jmtient  considers  himself  better.  It  is  here  that  general  remedies 
directed  to  the  diathesis  are  to  be  employed.  The  correction  of  ailments  of 
the  prima  via,  such  as  gastro-intestinal  catarrh,  and  regulation  of  the  bowels ; 
the  exhibition  of  the  lithic  solvents,  such  as  the  various  salts  of  potash  and 
lithia,  the  salicylates  and  salicylic  acid  (always,  however,  using  these  last 
either  not  at  all  or  with  great  caution  where  there  is  a  tendency  to  deafness 
from  middle-ear  or  labyrinthine  lesions),  pipera/in,  etc. ;  the  regulation  of  diet, 
especially  as  to  the  ingestion  of  foods  containing  uric  acid,  and  the  xanthin 
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group,  notably  red  meats  and  tea  and  coffee  according  to  Haig urging  the 
importance  of  drinking  large  quantities  of  pure  water  (the  English  rule  being 
3  to  5  pints  daily) — these  among  other  measures  may  be  mentioned.  The 
solvent  action  of  some  of  the  alkaline  tablets,  dissolved  slowly  in  the  mouth 
and  followed  by  a  copious  draught  of  water,  is  often  of  local  service,  notably 
those  prepared  from  the  Ems  Springs  by  evaporation,  and  known  as  the  Ems 
pastilles. 

It  is  notable  that  in  his  discussion  of  general  therapy  for  disease  of  the 
upper  air-passages.  Dr.  Phillip  Schech  devotes  a  page  and  a  half  to  the  men- 
tion and  recommendation  of  mineral  waters.^ 

A  peculiar  manifestation  of  the  lithemic  diathesis,  and  a  very  distressing 
one,  is  the  dry  mouth  and  throat  rarely  complained  of  by  the  aged.  The 
salivary  and  mucous  secretions  are  nearly  if  not  quite  absent ;  the  tongue  is 
dry  and  parched  and  at  times  painfully  cracked ;  deglutition  is  almost 
impossible.  The  urine  will  show  almost  no  color,  very  light  specific  gravity, 
and  very  small  amounts  of  uric  acid  and  especially  of  urea.  Here  some  of 
the  measures  above  noted,  assisted  at  the  onset  and  perhaps  longer  by  minute 
doses  of  pilocarpin  muriate  or  nitrate,  will  produce  wonderfully  satisfactory 
results,  while  the  whole  gamut  of  local  applications  may  be  tried  in  vain. 

Another  form,  perhaps,  of  lithemic  diathesis,  or  at  any  rate  of  mal- 
assimilation,  is  the  thick  throat  associated  with  obesity.  The  faucial  appear- 
ances here  are  those  of  a  very  narrow  space  behind  tlie  velum,  the  surface  of 
which  is  thrown  into  rugae  by  gagging  and  phonation,  thus  almost  entirely 
closing  the  passage.  This  thickening  can  most  probably  not  be  gotten  rid  of 
by  local  applications  without  danger  of  producing  too  great  reaction,  and 
later  even  cicatrices,  which  may  leave  the  throat  in  a  worse  condition  than 
before.  Treatment  should  be  directed  to  the  general  condition  ;  to  the  diges- 
tion, both  gastric  and  intestinal ;  to  the  action  of  the  liver  and  the  kidneys. 
And  it  is  possible  that  we  may  hope  from  the  study  of  glandular  therapy  to 
find  that  some  of  these  cases  are  due  to  a  greater  or  less  degree  of  Basedow's 
disease,  as  was  well  shown  in  the  report  of  a  case  of"  myxedema  of  the  throat " 
by  Dr.  Farlow,  in  the  last  "  Transactions  of  the  American  Laryngological 
Association." 

In  the  writer's  experience  some  cases  of  submucous  thickening  of  the 
throat  have  apparently  been  much  benefitted  by  the  exhibition  of  thyroid 
extract.  Of  course,  in  cases  of  thickened  hyperti'ophic  pharyngitis  a  local 
cause  may  be  found  in  improper  nasal  respiration,  which,  .as  will  be  referred 
to  in  its  proper  place,  can  be  corrected. 

Closely  allied  with  these  rheumatic  diatheses  is  the  gouty  ;  and  it  will  be 
found  of  great  value  to  recognize  its  acute  or  chronic  manifestations.  In  its 
acute  form  we  find  a  crimson-red,  thick,  shiny  mucous  membrane  of  the 
pharynx  and  fauces,  where  the  characteristic  feature  is  the  extremely  acute 
pain,  much  aggravated  by  swallowing,  which  seems  much  more  than  the 
manifestations  call  for.  It  would  be  hopeless  to  use  sprays  except  for  slight 
and  transient  benefit,  and  the  usual  pigments  would  only  produce  extreme 
discomfort  for  a  longer  or  shorter  time.  It  will  be  found  in  the  history  of 
such  a  patient  that  he  has  perhaps  had  some  gout  before  in  other  and  more 
usual  locations,  and  that  he  has  remedies  wliich  he  is  accustomed  to  use ;  and 
these  will  doubtless  produce  a  much  more  satisfactory  cure  of  his  throat  than 
other  means.  And  so  also  in  the  chronic  gouty  throat  or  in  the  throat  con- 
valescing from  the  acute  stage,  which  has  lost  its  shiny  reddened  appearance 

'  Uric  Acid  in  the  Cnvmlimi.  of  Disease,  A.  Haig,  1896. 

'  Die  Krankheiten  dcs  Keldkopfes  und  der  Lnflrdhre,  1897,  pp.  50  and  51. 
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and  has  become  flabby  and  pale  witli  a  nuico-purulent,  viscid,  sticky  secre- 
tion, remedies  directed  to  the  diathesis  are  much  more  efficacious  than  those 
for  local  application,  except  so  far  as  they  are  beneficial  as  cleansing  agents. 
In  all  these  conditions  allied  to  the  lithemic  diathesis  it  is  necessary  to  pay  a 
great  deal  of  attention  to  the  diet;  and  here  a  general  physician  who  has  a 
thorough  mastery  of  the  physiology  and  pathology  of  digestion,  or  the  throat 
specialist  who  adds  this  also  to  his  specialty,  will  have  greater  success  than  he 
who  simply  treats  locally. 

There  is  another  condition  described  as  neuralgia  of  the  throat  where  there 
is  a  great  complaint  of  painful  sensations  both  at  rest  and  upon  movement, 
es])ecially  probal)ly  in  the  latter  part  of  the  day,  and  the  pain  is  of  a  sharp 
and  lancinating  quality ;  here  local  applications  are  absolutely  contra- 
indi(!ated,  since  they  generally  produce  an  aggravation  of  the  discomfort.  It 
will  be  found  that  the  patient  is  anemic  or  neurasthenic  and  that  general 
treatment  is  much  more  serviceable  than  local.  Here,  however,  it  may  be 
said  as  applying  to  this  condition,  as  well  as  to  those  which  have  been  before 
mentioned,  that  where  the  symptoms  are  especially  referred  to  any  one  part, 
the  patient  feels  much  better  to  be  doing  something;  and  while  not  much  is 
to  be  expected  from  local  treatment  per  se,  some  simple  gargle  may  be  pre- 
scribed as  a  placebo. 

Another  painful  condition  of  the  throat  is  to  be  found  in  hardworked 
individuals,  especially  professional  men.  It  is  not  infrequent  that  over- 
worked physicians,  clergymen,  teachers,  and  even  lawyers  have  a  painful 
condition  of  the  throat  come  on  at  the  end  of  the  day  :  this  is  simply  a  con- 
dition of  muscular  and  nervous  fatigue,  in  which  local  applications  are  of 
little  benefit,  but  where  rest,  and  tonics  like  nux  vomica,  are  very  efficacious. 
It  is  not  infrequent  to  have  an  overworked  physician  drop  into  the  office  late 
in  the  day  complaining  of  just  this  fatigue  of  the  throat,  and  it  is  with  great 
satisfaction  that  we  can  assure  him  that  there  is  no  alarming  malady  threat- 
ening. Public  speakers  doubtless  have  this  trouble  much  aggravated  by  an 
improper  use  of  the  voice,  and  the  so-called  "ministers'  sore-throat"  is  often 
but  the  result  of  the  American  method  of  talking  back  in  the  throat  with 
indistinct  articulation — swallowing  of  the  words,  as  the  Germans  call  it. 
Correction  of  bad  habits,  with  attention  to  the  general  condition  of  the 
patient,  will  here  give  the  best  results.  Some  of  the  lozenges  may  be  of 
assistance  to  reduce  hyperemia  or  to  induce  moisture  when  there  is  a  sense  of 
dryness,  but  they  are  merely  palliative ;  the  underlying  cause  must  be  sought 
out  and  abolished. 

In  this  place  may  be  mentioned  a  peculiar  condition  of  the  pharyngeal 
mucosa  characterized  by  thickening,  pale  pinkish  color,  sluggish  scanty  secre- 
tion, and  obstinacy  under  treatment,  which,  on  the  exhibition  of  iodids  and 
perhaps  mercurials,  will  seem  to  be  due  to  a  latent  taint  of  specific  disease, 
although  the  history  is  doubtful  or  absolutely  negative  and  there  are  no  other 
lesions  to  be  discovered  in  ordinary  examination.  This  is  not  very  common, 
but  should  always  be  borne  in  mind  ;  and  it  will  be  found  that  this  treat- 
ment does  not  always  have  to  be  used  as  a  last  resort.  The  pathology  of  this 
condition  has  probably  not  been  throughly  worked  up ;  but  it  may  be  said  in 
general,  judging  from  clinical  observation,  to  be  a  submucous  infiltration  with 
more  or  less  involvement  of  the  superficial  lymphatic  structures  which  have 
a  rather  pale  and  asthenic  appearance.  These  may  easily  break  down  in  a 
superficial  loss  of  substance  with  a  grayish  base ;  not  the  usual  appearance 
of  a  mucous  patch,  but  more  nearly  that  of  a  superficial  abrasion  from  rough 
treatment,  a  scraping  off  of  the  surface,  as  it  were.    It  may  not  be  true  that 
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those  appearnnocs  are  always  clue  to  specific  disease  ;  but  it  has  happened  to 
the  writer  to  have  them  clear  up  so  kindly  under  the  iodid  of  potash  or 
syrup  of  hydriodic  acid,  perhaps  assisted  by  biniodid  of  mercury,  and  after- 
ward to  find  an  obscure  history  of  infection,  that  it  does  not  seem  to  be  a 
condition  of  great  rarity.  Of  course,  where  there  are  the  characteristic 
lesions  of  secondary  or  later  stages,  the  ordinary  remedies,  both  general  and 
local,  will  be  exhibited  without  question. 

There  is  one  other  condition  which  seems  to  claim  a  place  here,  and  that 
is  an  affection  of  the  throat  where  there  is  an  even  blush  diffused  over  the 
fauces  and  pharynx  and  even  the  mouth,  of  more  or  less  intense  redness; 
sometimes  the  tongue  will  be  fiery  red,  with  none  of  the  usual  coating,  an 
appearance  which  is  shared  by  the  interior  of  the  mouth  and  throat  to  a  less 
degree.  Arsenical  poisoning  must  here  be  borne  in  mind,  especially  if  it  is 
found  that  the  patient  is  better  away  from  his  ordinary  dwelling,  as  in  vaca- 
tion time,  or  that  he  has  the  usually  ravenous  appetite,  with  perhaps  the 
malaise  of  this  condition.  Perhaps  he  is  given  to  the  deleterious  habit  of 
putting  things  into  the  mouth,  as  in  one  case  which  came  under  the  writer's 
observation,  where  in  reading  a  book  the  patient  tore  off  the  corner  of  each 
page  after  finishing  it  and  put  it  into  his  mouth.  With  this  throat  it  is  well 
to  institute  the  usual  investigation  to  find  out  the  source  of  the  poison, 
including  the  examination  of  the  urine,  to  see  if  it  is  present  in  the  system,  or 
to  clear  up  at  least  that  possibility.  General  treatment  only  can  here  be 
indicated. 

The  various  forms  of  paralysis  come  under  this  general  head,  among 
which  may  be  mentioned  paresis  of  the  palate  in  greater  or  less  degree  in 
post-diphtheritic  paralysis,  or  in  the  early  stages  of  tabes  dorsalis ;  the  laryn- 
geal crises  in  later  stages  of  this  last  distressing  disease ;  or  vagus  paralysis 
on  one  side  in  aneurysm  of  the  arch,  or  of  the  innominate,  or  from  pressure 
of  mediastinal  glands,  etc. 

There  are  doubtless  other  states  of  the  system  which  have  their  manifes- 
tations prominently  in  the  throat,  but  those  mentioned  are  the  most  prom- 
inent Avhich  have  come  under  the  writer's  observation.  Figui-es  are  not  at 
hand  and  probably  have  not  been  collected  to  enable  us  to  judge  of  the  pro- 
portion of  such  cases  ;  but  it  is  doubtless  true  that  a  very  large  percentage 
are  much  better  treated  by  general  measures  than  by  local  treatment  alone, 
and  it  is  also  obvious  that  general  treatment  is  only  assisted  by  the  local  in 
their  management. 

Before  leaving  the  general  part  of  the  subject,  it  may  be  well  in  this  place 
to  note  certain  hygienic  measures  which  may  offer  suggestions  in  preventive 
therapeutics  or  preventive  medicine,  in  which  such  vast  strides  have  been 
made  toward  the  comfort  of  humanity  in  our  modern  times.  An  ounce  of 
prophylaxis  may  be  worth  a  pound  of  surgical  or  pharmaceutical  interfer- 
ence. 

In  general,  it  may  be  asserted  that  nothing  is  more  conducive  to  the 
maintenance  of  a  proper  condition  of  the  mucous  membranes  of  the  upper 
air-passages  than  the  avoidance  of  colds;  for  to  colds  may  be  attributed  the 
beginning  of  most  of  the  common  inflammatory  states  of  these  membranes. 
Their  initial  congestions  are  due  principally  to  three  causes:  1,  a  sluggish 
skin  ;  2,  a  state  of  the  blood  best  called  lithemia  in  our  present  knowledge 
of  the  subject;  and  3,  to  the  action  of  atmospheric  micro-organisms  and 
dust. 

1.  If  the  skin  is  active — i.  e,,  if,  after  being  chilled,  it  will  again  take  up 
its  quantum  of  blood  on  returning  to  warm  surroundings — the  internal  con- 
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gestion,  called  cold,  will  not  remain.  To  keep  the  skin  active  is  one  of  the 
problems  in  the  prophylaxis  of  catarrh.  This  raises  the  question  of  clothing, 
bathing,  ventilation,  and  heating. 

The  clothing  should  be  adapted  to  the  weather;  and  in  a  changeable 
climate  like  that  of  New  England  and  the  Atlantic  coast,  also  of  the 
Southern  shore  of  the  Great  Lakes,  should  be  of  such  material  that  sudden 
chills  may  be  avoided.  The  layer  next  the  skin  should  be  such  that  it  will 
conduct  the  perspiration,  both  sensible  and  insensible,  into  the  next  layer,  so 
that  the  skin  may  not  be  in  a  damp  envelope.  To  this  end  cotton  should  be 
avoided  because  it  does  not  hold  the  body-heat  if  dry,  and  when  wet  with 
perspiration  allows  rapid  evaporation  and  so  chilling  of  the  surface.  Wool 
is  almost  universally  recommended  because  it  retains  heat :  it  is,  however, 
irritating  to  sensitive  skins,  and,  having  the  property  of  absorbing  moisture 
slowly,  also  gives  it  off  slowly.  Hence  the  skin  is  damp  before  the  moisture 
is  absorbed  and  enclosed  in  a  damp  envelope  afterward,  which  may  keep 
up  evaporation  and  abstraction  of  body-heat  for  a  long  time,  until  the  gar- 
ment has  become  dry  again.  Tiiis  would  be  an  advantage  to  the  laboring 
man  who  is  constantly  manufacturing  heat ;  but  is  a  disadvantage  to  those 
who  have  long  periods  of  rest  between  those  of  exercise.  The  material, 
however,  which  seems  theoretically  to  answer  the  purpose  best  is  a  new  one 
now  bidding  for  public  favor,  viz.,  a  linen  mesh.  This  is  smooth,  unirrita- 
ting  and  absorbent ;  it  carries  the  moisture  from  the  skin,  and  quickly  dry- 
ing, maintains  a  layer  of  warm  air  next  the  surface  of  the  body.  It  remains 
to  be  seen  whether  its  advantages  will  enable  it  to  win  recognition  against 
the  popular  prejudice  in  favor  of  wool. 

In  general  it  may  be  said  that  clothing  for  the  house  should  not  be 
too  heavy,  but  that  sufficient  addition  should  be  made  on  going  out  in 
wintry  weather.  The  fashion  of  wearing  furs,  except  in  the  most  rigorous 
weather,  is  doubtless  conducive  to  dampness  of  the  skin  and  should  be 
avoided.  Woollen  outer  garments  are  much  more  to  be  recommended  than 
the  heavy  imjjervious  pelts  through  which  there  can  be  no  ventilation  ;  like 
the  rubber  boot,  the  latter  tend  to  keep  the  skin  in  a  bath  of  perspiration, 
which  is  destructive  of  its  activity  and  allows  the  rapid  loss  of  heat  on  their 
removal. 

Bathing,  both  for  its  stimulating  and  cleansing  purposes,  is  rightly  con- 
sidered not  only  a  prophylactic  but  a  therapeutic  measure  of  great  service 
in  the  treatment  of  catarrh  of  the  upper  air-passages.  Rosenberg '  recom- 
mends daily  cool  baths,  and  it  is  well  known  that  they  who  take  the  cool 
morning  dip  are  less  troubled  with  colds ;  doubtless  because  the  vaso-motor 
system  is  toned  up  to  better  control  of  the  vascular  supply  of  the  nose. 

Little  need  be  said  on  this  subject  except  to  caution  that  the  skin  should 
never  be  left  in  a  slightly  moist  state  after  a  bath.  Hence,  the  cold  or  hot 
bath  is  much  better  than  the  tepid  one  which  is  not  stimulating  enough  to 
produce  a  reaction.  As  a  therapeutic  measure  the  very  hot  bath  (103°  to 
108°  F.),  used  within  the  first  forty-eight  hours  of  a  cold,  followed  by  a  cold 
dash  (60°  to  80°  F.),  and  this  followed  by  vigorous  friction  till  the  skin  is 
perfectly  dry  and  of  a  pink  color,  is  one  of  the  best  means  which  can  be 
suggested  to  break  up  a  cold.  The  hot  soak  should  be  continued  fifteen  to 
twenty  minutes ;  the  cooling  off  from  two  to  ten  minutes ;  and  after  the  dry- 
ing of  the  skin  the  bed-clothing  should  not  be  heavier  than  usual. 

In  this  connection  may  be  mentioned  that  hyperidrosis  pedis  with  its 
accompanying  cold  feet  is  a  prolific  cause  of  catarrh,  not  only  of  the  hyper- 

*  Die  Krankheiten  des  Mundhohle,  des  Rachem,  und  des  Kehllcopfes,  Berlin,  1893,  p.  84. 
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trophic,  but  of  the  atrophic  variety — as  mentioned  by  Kretschmann,  quoted 
by  Jacobson.'  This  author  recommends  very  stimulating  treatment  for  the 
feet,  and  states  that  cure  may  be  brought  about  even  in  atrophic  rhinitis 
without  local  treatment. 

The  necessity,  therefore,  of  keeping  the  feet  warm  and  dry  is  obvious. 
Foot-wear  in  cases  of  catarrh  should  be  as  carefully  attended  to  as  possible : 
in  the  damp  winter  and  spring  weather  the  ordinary  leather  sole,  especially 
of  ladies'  shoes,  is  probably  never  thick  enough  to  keep  dampness  from  the 
sole  of  the  foot,  and  should  always  be  supplemented  by  rubber. 

Shampooing  the  head  is  also  sometimes  a  cause  of  obstinate  inflammatory 
conditions,  most  often,  perhaps,  because  of  insufficient  drying,  which  allows 
of  chilling  of  the  surface  by  evaporation  and  hence  congesting  of  the  interior. 
This  may  take  place  even  in  some  cases  where  drying  is  properly  done.  It 
is  a  question  whether  the  long  hair  of  our  lady  patients  can  be  dried  so  as 
not  to  work  evil  in  some  catarrhal  cases.  At  all  events,  the  evil  is  sufficient 
to  make  the  practice  always  a  snbject  of  inquiry. 

Ventilation. — This  is  a  matter  of  no  small  importance,  especially  as  regards 
that  of  the  chamber  at  night  in  the  winter  season.  The  popular  craze  for 
fresh  air  during  sleep  is  often  carried  too  far.  To  live  in  a  room  arti- 
ficially heated  to  70°  to  80°  F.  during  the  day,  and  then  to  retire  with  the 
windows  open,  so  as  to  be  practically  out  of  doors  with  uncovered  head  when 
the  body-resistance  is  reduced  in  sleep,  would  seem  to  be  wholly  irrational. 
The  sunless,  chill  night-air,  blowing  in  steady  draughts  or  only  in  gentle 
gusts  upon  the  unprotected  head,  must  do  much  injury  in  catarrhal  cases, 
and  should  be  strenuously  avoided.  The  night-caps  of  our  grandparents, 
relegated  to  the  past  with  their  unheated  chambers  situated  remote  from  the 
warm  living-rooms,  would  still  be  useful  articles  of  night-clothing  for  those 
who  must  sleep  with  open  windows. 

Heating. — In  our  northern  climates  this  should  receive  careful  atten- 
tion from  the  throat  specialist.  The  physiological  functions  of  the  nose  in 
respect  of  the  supplying  of  moisture  to  the  inspired  air  should  point  out  to 
us  the  cause  of  much  of  the  engorgement  and  hypertrophy  of  the  interior 
of  the  nose  and  throat  which  manifest  themselves  in  winter  colds.  The  air 
below  the  freezing-point  is  deprived  of  much  of  its  moisture  :  brought  into 
our  houses  and  raised  to  70°  or  80°  F.,  or  drawn  in  as  breath  and  raised  to 
98°  F.,  it  must  take  up  its  quota  of  moisture.  Hence,  a  more  or  less  in- 
creased function  of  the  mucous  coverings  of  the  turbinals — and  in  mouth- 
breathers,  of  the  throat — Avhich  results  in  an  obstructive  engorgement  or  in 
chronic  inflammatory  thickening.  These  evils  may  be  avoided  by  proper 
saturation  of  the  indoor  atmosphere  with  moisture — much  more  important 
when  the  heating  is  by  steam  or  hot  water.  It  is  obvious  then  that  cauteri- 
zation of  such  engorged  noses  may  be  productive  of  evil,  and  painting  of 
such  hyperemic  throats  with  astringents  only  a  source  of  discomfort  and  not 
of  cure ;  and  that  both  may  be  more  rationally  treated  by  proper  attention 
to  indoor  atmospheric  conditions.  Here  the  hygrometer  comes  to  be  a  much 
more  important  instrument  of  observation  than  the  thermometer.  And  it 
may  be  said  that  houses  are  much  more  comfortably  heated  when  this  instru- 
ment registers  65°  to  80°  than  when  below  50°  F. 

2.  State  of  the  Blood. — It  often  happens  that  patients  complain  of 
colds  which  they  say  come  on  without  cause — i.  e.,  without  known  exposure 
or  carelessness  in  dress,  etc.  This  may  often  be  due  to  a  lithemic  condition, 
as  lately  pointed  out  by  Dr.  L.  Duncan  Buckley.    A  cold  may  thus  be,  as 

'  Lehrhuch  der  Ohrenhcilkunde,  1893,  p.  435. 
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it  were,  a  uric-acid  explosion.  On  investigation  it  may  be  found  to  follow 
the  ingestion  of  a  heavy  meal,  or  of  a  quantity  of  malt  liquors,  or  of  tea  or 
coffee — which  Haig '  has  shown  to  contain  large  quantities  of  the  xanthin 
group — or  to  neglect  of  proper  exercise  or  bathing. 

Buckley's  method  of  cure  has  been  found  in  certain  cases  to  be  very 
efficacious,  and  is  as  follows  :  Twenty  grains  of  bicarbonate  of  soda  are  given 
every  one-quarter  hour  for  four  doses ;  if  there  is  not  sufficient  relief  after 
waiting  two  hours,  the  same  series  is  repeated.  The  five-grain  soda-mint 
tablets  are  a  convenient  means  of  administration. 

3.  Atmospheric  Micro-org-anisms  and  Dust. — Probably  the  presence  of 
colds  in  a  large  part  of  the  community  at  any  one  time,  so  as  to  seem  like 
an  epidemic,  is  due  to  this  cause.  The  prevalence  of  epidemics  of  influenza, 
of  hay-fever,  of  diphtheria,  or  tonsillitis  is  often  accompanied  by  great  fre- 
quency of  colds,  or  at  least  of  irritable  states  of  the  upper  mucous  mem- 
branes. At  other  times,  when  the  graver  forms  are  not  so  pronounced  as  to 
show  evidence  of  the  above-named  diseases,  colds  may  be  the  lesser  expres- 
sion of  their  influence. 

The  mechanically  and  chemi(!ally  irritant  effijcts  of  atmospheric  dust  are 
a  prolific  cause  of  inflamed  mucous  membranes.    Hence  during  the  windy 
months  in  our  cities  it  is  often  almost  universal  to  see  cases  of  inflamed 
noses  and  throats  due  solely  to  surface  irritation.     Certain  classes  of  the 
community  also  are  frequent  suffisrers  from  this  state  of  the  mucous  lining 
of  their  upper  air-passages — among  which  may  be  mentioned  gentlemen  who 
assume  personal  care  of  their  furnaces,  teachers  who  make  much  use  of  the 
blackboard,  workers  in  dusty  shops,  and  tinsmiths  and  plumbers  who  inhale 
the  acid  fumes  inseparable  from  soldering.    For  these  people  some  of  the 
various  nasal  respirators  are  of  service  to  clear  the  inhaled  air  (or  even  a 
small  tuft  of  absorbent  cotton  introduced  into  the  orifice  of  each  nostril), 
and  bland  or  protective  sprays  may  be  frequently  used  with  advantage  to 
cleanse  the  irritated  surface.    Schech  and  others  recommend  that  sufferers 
from  bacteria-laden  or  dust-laden  atmospheres  in  larynx  or  nose  be  removed 
from  the  city  into  the  cleaner  air  of  the  country  or  the  woods. 

Mouth-breathing'. — This  is  a  habit  which  should  be  interdicted  in  toto 
from  the  very  earliest  moment  of  life ;  and  it  is  the  duty  of  every  physician 
to  impress  upon  the  young  (or  old)  mother  that  nasal  respiration  must  be 
insisted  upon  at  the  outset  with  every  infant.  The  parts  are  so  small  that  if 
the  nose  is  deprived  of  its  proper  air-currents,  the  engorgement  of  the  parts 
soon  closes  it.  The  accoucheur  attends  to  the  funis,  the  bowels,  and  even  the 
eyes  of  the  infant,  but  habitually  omits  to  call  attention  to  the  importance  of 
nasal  respiration.  It  is  not  improbable  that  this  may  be  one  factor  in  the 
early  occurrence  of  obstructive  nasal  engorgement  which  results  in  adenoid 
vegetations. 

Diet. — This  must  usually  be  left  to  the  family  physician  ;  but  at  times 
even  the  throat  specialist  may  find  it  convenient  to  interfere.  When  the 
trouble  is  due  to  the  lithemic  state  and  its  congeners,  as  mentioned  above,  it 
may  be  necessary  to  proscribe  sweets  and  starches  in  some  cases,  or  nitro- 
genous foods  in  others  :  highly  spiced  foods  may  keep  up  a  congestion  of  the 
fauces  and  pharynx.  Alcoholic  beverages  probably  act  in  two  ways,  as  local 
irritants  and  as  vaso-motor  dilators.  To  avoid  the  first  efPect,  the  stronger 
liquors  should  be  diluted  ;  to  obviate  the  second,  excessive  use  should  be  pro- 
hibited. In  the  writer's  experience  the  most  uniformly  reddened  and 
thickened  mucous  membranes  of  all  visible  parts  of  the  upper  air-tract  above 
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the  bifurcation  of  the  trachea  was  in  a  man  wlio  complained  not  of  pain  but 
only  of  some  discomfort,  who  confessed  to  habitually  having  taken  about 
fifty  drinks  of  whiskey  per  diem  for  several  years ;  miscellaneous  libations  of 
the  vinous  and  malt  liquors  were  not  counted. 

Tobacco  undoubtedly  exercises  more  or  less  of  an  irritating  effect  on  the 
mucous  membranes,  especially  when,  as  Rosenberg  ^  even  finds  it  well  to  say, 
the  smoke  is  blown  through  the  nose.  The  inhalation  of  cigarettes  probably 
is  the  worst  form  of  the  use  of  tobacco ;  but  there  is  a  vast  difference  in  the 
irritating  effect  of  tobaccos.  Those  which  contain  saltpeter  in  appreciable 
amounts,  whether  natural  to  the  leaf  or  introduced  in  the  curing,  should  be 
avoided  by  patients  whose  throats  are  irritable,  or  by  those  whose  tongues  or 
lips  show  a  tendency  to  leukoplakia.  The  presence  of  the  nitrate  of  potash  is 
easily  seen  when  the  fire  causes  a  flashing  as  it  progresses  down  the  leaf  and 
leaves  minute  white  dots  of  the  hydrated  carbonate  of  potash  on  the  ash. 
This  drug  is  probably  introduced  to  carry  the  fire  in  moist  tobaccos — such  as 
plug  and  cigarettes,  as  well  as  in  some  cigars  designed  to  be  used  "  green,"  and 
is  chosen  because  it  has  no  objectionable  flavor,  but  only  adds  a  pungency  to 
the  smoke.  But  in  the  decomposition  by  combustion,  nitric  acid  is  given  off 
,  to  be  added  to  the  smoke,  which  can  but  be  irritating  to  the  mucous  surfaces 
with  which  it  comes  in  contact. 

Rest. — Schech  lays  great  stress  on  the  importance  of  rest  in  inflammatory 
and  ulcerative  conditions,  especially  when,  in  the  vocation  of  the  patient,  use 
of  the  voice  is  necessary.  He  even  goes  so  far  as  to  send  the  patient  away 
to  a  quiet  place  or  resort,  accoi'ding  to  the  severity  of  his  condition. 

Use  of  the  voice  should  be  interdicted  in  inflammatory  states  of  pharynx 
and  fauces,  and  especially  of  the  larynx  ;  and  in  the  former  the  use  of  some 
drug,  as  belladonna  or  atropia,  to  diminish  the  secretion  and  so  diminish 
the  necessity  of  swallowing,  may  be  of  service.  In  cases  of  singers'  nodes 
(pachydermia  tuberosa),  both  acute  and  chronic,  absolute  rest  of  the  voice  is 
the  most  efficient  method  of  treatment,  and  should  be  insisted  upon  also  with 
any  other  mode.  Per  contra,  in  paralytic  affections,  especially  those  depend- 
ing on  the  hysteric  or  neurotic  state,  diphtheritic  paralysis,  etc.,  exercise 
should  be  employed  rather  than  rest — according  to  the  same  author,^ 

After  this  somewhat  lengthy  but,  it  is  to  be  hoped,  useful  consideration 
of  the  general  therapeutics  and  hygiene  of  the  subject,  we  come  to  that  of  the 
local  manipulative  treatment,  which  too  often  assumes  a  greater  importance 
than  it  really  deserves.  And  at  the  outset  it  is  well  to  lay  down  a  principle 
that  whatever  is  to  be  done  should  be  done  with  strict  attention  to  the 
physiological  function  of  the  parts — that  their  efficiency  should  be  by  no 
means  impaired,  but  facilitated. 

I/Ocal  Treatment. — In  local  treatment  there  are  employed  various 
means  and  procedures,  as  follows  : 

Gargles. — It  is  a  universal  custom  to  prescribe  gargles  for  almost  every 
affection  of  the  throat,  but  it  is  obvious  that  in  laryngeal  and  naso-pharyn- 
geal  affections  they  are,  as  a  rule,  wholly  useless  unless  a  method  is  employed 
which  requires  a  great  deal  of  practice  for  its  proper  performance.  It  is 
possible  by  half  swallowing  the  fluid  to  reach  the  top  of  the  larynx,  and  by 
suddenly  throwing  the  head  forward  in  its  ejection  to  wash  the  naso-pharynx, 
as  elucidated  by  Swain  and  others ;  but  in  the  most  common  use  of  the  gar- 
gle it  probably  does  not  reach  back  of  the  posterior  pillars  of  the  fauces. 
"  Made-up "  gargles  have  deservedly  fallen  into  disrepute,  and,  although 
tannin  and  some  other  astringents  are  sometimes  used  in  acute  congestions, 
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they  artf'  of  doubtful  value.  Astringent  and  stimulating  remedies  must 
necessarily  be  irritating,  and,  therefore,  in  painful  and  inflammatory  states 
are  apt  to  aggravate  rather  than  cure. 

Gargles  are  of  more  value,  probably,  because  of  their  temperature  than  of 
their  composition.  The  most  useful  gargle  is,  in  the  writer's  opinion,  hot  water, 
to  which  may  be  added  simple  substances  such  as  bicarbonate  of  soda  or  borax, 
or  even  salt,  which  have  cleansing  and  stimulating  or  soothing  properties  and 
are  easy  of  access.  In  the  inflammatory  states  the  extremes  of  heat  and  cold 
are  of  greatest  value,  and  in  such  affections  as  acute  inflammation  of  the 
fauces  or  tonsils,  probably  extreme  heat  as  a  gargle,  or  better,  as  advocated  by 
Smith  of  Cleveland,  pressed  upon  the  inHamed  urea  in  the  form  of  a  large 
tampon  soaked  in  hot  water,  has  much  antiphlogistic  power.  The  universal 
use  of  chlorate  of  potash  as  a  gargle  is  probably  of  most  value  as  a  placebo. 

Sprays. — The  forcible  and  voluminous  spray  recommended  by  Mackenzie 
is  doubtless  of  great  vahui  as  a  cleansing  agent  and  should  be  used  warm  in 
the  nose  :  the  solution  should  be  of  the  strength  of  two-thirds  of  one  per 
cent,  of  alkali  (as  Dobell's  or  Seller's  solution)  to  give  a  bland,  unirritating 
wash  for  the  nasal  mucous  membranes.  It  shoidd  be  a  rule  that  no  liquids 
which  cause  smarting  should  be  used  in  the  nose  ;  and  that  li(piids  should  be 
used  princi[)ally  when  there  is  secretion  to  be  washed  away.  The  nose  is 
made  for  air  and  not  for  water ;  and  it  is  probable  that  much  evil  is  pro- 
duced by  the  routine  employment  of  sprays  and  washes  on  the  Schneiderian 
membrane.  In  inHaminatory  states  soothing  sprays  may  be  used,  such  as  those 
exhibited  in  an  oily  menstruum  ;  but  even  these  are  suspected  of  doing  evil 
after  long-continued  use,  since  they  tend  to  cause  a  feeling  of  dryness  and 
discomfort,  probably  affecting  the  secreting  power  of  the  mucous  membrane 
unfavorably.  In  sluggish  states  of  the  secretion,  or  in  atrophic  states,  stimu- 
lating sprays  may  be  employed,  such  as  those  containing  iodin  or  alcohol 
in  various  proportions.  Rectified  spirit  is  used  by  Miller  of  Edinburgh  in 
cases  of  polypi,  and  by  Creswell  Baber  in  hypertrophic  rhinitis  (McBride).' 

Cold  sprays  should  not  be  used,  lest  by  producing  a  hyperemia  they  may 
produce  a  chronic  engorgement.  The  spray-apparatus  most  highly  to  be 
recommended  is  that  which  has  a  nasal  tip  in  the  shape  of  an  acorn  or  cone, 
which  should  be  introduced  only  into  the  orifice  of  the  naris,  pointing  back- 
ward parallel  with  the  septum,  the  fluid  being  propelled  by  a  force  of  not 
more  than  ten  to  fifteen  pounds  pressure,  lest  the  mucosa  of  the  turbinates 
and  septum  be  abraded.  The  straight-pointed  tips  often  sold  for  nasal  use 
are  to  be  avoided,  except  in  the  hand  of  the  physician,  since  the  tender  mucous 
surface  of  the  septum  anteriorly  near  the  columna  may  be  so  wounded  by 
contact  that  an  eroding  ulcer  may  be  started  and  kept  up.  It  is  not  infrequent 
to  see  an  area  a  centimeter  in  diameter,  with  a  crust  more  or  less  bloody, 
under  which  is  an  ulcer  of  the  septum  which  will  produce  a  perfora- 
tion if  allowed  to  continue.  This  may  also  be  brought  about  by  improper 
use  of  the  handkerchief  or  finger-nail,  as  well  as  by  the  end  of  the  spray- 
tube  ;  hence,  the  acorn-  or  cone-shaped  tip  is  the  one  which  should  be  used  by 
the  patient  himself  in  his  own  nostril,  the  shaft  being  held  parallel  to  the 
median  line. 

An  atomizer  which  .forces  considerable  fluid  should  be  selected,  since  the 
use  of  the  finest  sprays  is  usually  most  inefficacious  and  tedious.  Sprays 
may  be  used  with  greater  force  in  the  fauces ;  but  the  turned-u])  tip  for  the 
naso-pharynx  is  of  doubtful  value,  since  its  contact  with  the  mucous  mem- 
brane of  the  throat  may  often  produce  irritation.    Sprays  used  in  the  larynx 
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for  cleansing  or  soothing  purposes  are  of  great  value  in  the  hands  of  the 
physician,  and  if  used  during  phonation  probably  can  be  made  to  reach  all 
supraglottic  parts  of  the  larynx  ;  and  with  a  forcible  stream,  perhaps  under 
pressure  of  twenty  pounds  or  more,  with  a  spray-tube  capable  of  delivering 
a  large  volume,  the  interior  of  the  trachea  can  sometimes  be  cleansed,  during 
deep  inspiration,  of  the  inspissated  secretion  of  a  diy  inflammation  of  its 
membrane.  In  the  larynx  at  first  but  a  small  amount  of  the  fluid  should  be 
sprayed  in  quickly,  lest  the  patient  be  embarrassed  by  unpleasant  spasm  and 
cough.  Vapors  formed  by  very  fine  comminution  of  fluids  are  of  doubtful 
value  in  the  upper  air-passages,  since  only  an  exceedingly  small  amount  of 
the  medicament  can  come  into  contact  with  the  membranes,  especially  if 
coated  with  secretion  ;  and  it  is  hardly  possible  that  such  mild  applications 
can  be  of  much  service,  since  it  is  the  function  of  mucous  membranes  to 
throw  off  all  foreign  substances.  Thus,  in  all  these  uses  of  sprays  it  is  well 
to  bear  in  mind  tliat  the  solution  should  be  of  sufficient  strength  to  accom- 
plish its  object  before  the  mucous  secretion  can  wash  it  away,  except  w^here 
cleansing  only  is  desired,  when  this  eliminating  property  of  the  membrane  is 
more  or  less  in  abeyance. 

The  use  of  the  nascent  chlorid-of-ammonium  vapor  caused  by  the  union 
of  the  fumes  of  strong  hydrochloric  acid  and  ammonia  water  by  means  of 
an  apparatus  devised  by  Vereker,  Lewin,  or  Kerr  is  doubtless  of  considerable 
value :  the  way  in  which  it  acts  is  probably  not  yet  determined,  but  the 
membranes  assume  a  more  normal  condition  after  being  well  bathed  with  its 
white  dense  cloud. 

Douches. — Douches  are  of  great  value  when  properly  used,  but  are 
liable  to  be  exceedingly  dangerous.  The  introduction  of  a  solid  stream  of 
water  by  whatever  means  is  antagonized  perhaps  overmuch  by  aurists,  because 
of  the  liability  to  force  the  fluid  into  the  middle  ear.  There  is  no  doubt, 
however,  that  intelligent  patients  may  be  able,  under  explicit  directions  and 
by  experience,  to  so  use  the  douche  that  it  may  be  of  greatest  value,  especially 
in  cases  of  atrophic  rhinitis  or  other  less  offensive  purulent  conditions.  The 
very  hot  douche  may  be  of  use  in  its  poultice  action  to  reduce  inflammations 
in  the  nose  which  cause  such  inflammatory  states  of  the  accessory  sinuses,  as 
recommended  by  Bosworth  ;  but  the  rule  should  be  laid  down  that  the 
douche  should  always  be  introduced  through  the  narrower  nostril  and  that 
the  act  of  swallowing  should  not  be  performed  during  the  passage  of  the 
stream  ;  and  after  its  use  that  the  fluid  should  be  hawked  away  from  the 
naso-pharynx  before  blowing  the  nose ;  and,  of  course,  that  the  Politzer 
air-douche  should  not  be  used  until  a  considerable  time  has  elapsed.  It  is 
probable,  however,  that  after  the  membranes  have  been  soaked  by  the  use  of  the 
douche,  the  patient  may  be  more  susceptible  to  cold  in  going  out  into  the  open 
air  in  the  colder  weather.  The  solutions  to  be  used  in  the  douche  are  usually 
those,  such  as  Dobell's  and  Seder's,  M'hich  have  alkaline  and  antiseptic 
])roperties.  They  should  be  of  such  strength  as  not  to  produce  smarting  or 
tingling  of  the  membranes  and  should  be  at  the  body  temperature  or  higher ; 
about  two-thirds  of  one  per  cent,  is  the  proper  strength.  The  small  elevation 
of  the  reservoir  is  imj)ortant;  the  bottom  of  the  reservoir  should  not  be  over 
six  or  eight  inches  above  the  orifice  of  the  nose.  The  patient  should  also  be 
cautioned  never  to  use  the  douche  carelessly  or  in  haste ;  for  one  lapse  might 
destroy  the  middle  ear  for  life. 

The  external  application  of  cold  and  heat  is  often  serviceable  in  inflam- 
matory states  of  the  nose  or  of  the  throat.  After  injury  an  extreme  cellulitis 
may  be  kept  under  by  cold  compresses  on  the  nose.    Acute  tonsillitis  may 
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bo  aborted  by  holding  an  ice-bag  behind  and  under  the  angle  of  the  jaw. 
Acute  laryngitis,  even  to  the  extent  of  inflammatory  edema,  may  also  be 
aborted  or  kept  under  by  the  ice-bag  or  by  Leiter's  coil  (cold)  around  the 
front  of  the  neck.  The  application  of  heat  to  the  tonsils  and  throat,  in  the 
form  of  the  pcjultice  or  coil,  is  often  very  grateful  to  the  patient,  and  requires 
no  comment. 

Powders. — The  use  of  these  agents  in  the  nose  is  not  physiological,  be- 
cause of  its  function  to  get  rid  of  foreign  bodies  by  sneezing,  hypersecretion, 
and  the  action  of  the  ciliated  epithelia.  Ilence,  the  general  use  of  snulfs 
because  they  "  clear  the  head  "  is  calculated  to  entail  congestion  and  hyper- 
nutrition,  especially  in  the  common  form  of  catarrh  of  which  patients  com- 
plain, which  is  generally  that  of  a  slight  hypertrophy  or  engorgement;  they 
siiould  be  forbidden,  since  they  tend  to  increase  the  evil.  Bland  antiseptic 
powders,  however,  can  often  be  used  to  advantage  after  operations  or  in  cases 
where  there  is  superficial  loss  of  substance  in  the  nose,  or  even  where  only 
the  cilia  seem  to  be  absent.  Such  substances  as  iodoform,  dermatol,  aristol, 
and  their  congeners,  which  have  become  so  numerous  of  late,  may  be  of  value 
in  these  cases,  either  pure  or  diluted  with  starch  or  bismuth  or  even  compound 
stearate  of  zinc.  It  must  be  borne  in  mind,  however,  that,  as  in  the  ear,  an 
insoluble  powder  sometimes  hinders  the  proliferation  of  the  mucous  mem- 
brane to  cover  a  defect.  In  these  cases,  therefore,  insoluble  powders  should 
not  be  used  ;  but  they  should  be  of  such  material  that  by  the  heat  and 
moisture  of  the  nose  they  will  be  melted  into  an  oil  or  syrup. 

The  use  of  powders  in  the  larynx  probably  does  not  in  most  cases  com- 
pensate for  the  discomfort  which  they  cause ;  but  the  antiseptic  powders  and 
those  having  a  specific  action,  such  as  iodoform  and  its  congeners,  are  valuable 
in  ulcerative  conditions  of  this  organ. 

The  best  powder-blower  for  the  nose  is  one  manufactured  by  the  David- 
son Co.,  known  as  No.  192. 

Pigments. — The  name  of  these  substances  is  legion — and  is  continually 
being  added  to — but  the  one  substance  which  has  lasted  through  many 
periods  of  antagonism,  and  which  is  now  probably  the  most  universally  used, 
especially  in  Germany,  is  the  solution  of  nitrate  of  silver  in  various  strengths  ; 
this  has  a  slightly  astringent,  strongly  antiseptic,  and  somewhat  stimulating 
action.  It  can  be  applied — except  in  the  nose — to  all  the  parts  of  the  upper 
mucous  membranes.  It  is  best  applied  to  the  naso-pharynx  and  larynx  in 
strength  from  2  to  8  per  cent. ;  and  may  be  used  even  to  12  per  cent,  in  the 
larynx  and  on  the  tonsils.  It  is  best,  of  course,  to  begin  with  mild  solutions 
and  work  up.  It  is  to  be  borne  in  mind  that  the  nitrate  of  silver  some- 
times produces  cerulean  ism  ;  and  the  writer  has  seen  at  least  one  case  where 
a  deep-brown  pigmentation  of  the  membranes  and  a  dull  coloration  of  the 
skin  was  attributed  to  the  use  of  nitrate  of  silver  in  the  throat ;  fortunately 
these  cases  are  of  extreme  rarity. 

Where  an  astringent  effect  is  sought  for,  as  in  phaiyngitis,  solutions  of 
tannin,  60  grs.  to  the  oz.  of  glycerin ;  of  the  subsulphate  of  iron,  40  grs.  to 
the  oz.  of  water;  of  sulphate  of  zinc,  10  to  30  grs.  to  the  oz.  of  water  (also 
used  as  a  spray),  may  be  mentioned  among  others  as  of  considerable  value. 
It  is  probable  that  the  use  of  astringents  in  the  nose,  such  as  tannin  or  iron, 
even  in  their  strong  solutions,  are  productive  of  more  discomfort  to  the 
patient  than  of  benefit  to  his  condition  ;  much  better  results  may  be  obtained 
by  the  use  of  caustics. 

As  stimulating  pigments  may  be  mentioned  tincture  of  iodin  from  10  to 
60  per  cent,  in  glycerin,  which  may  be  of  value  in  various  states  of  the 
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pharynx  characterized  by  sluggish  secretion.  Some  have  recommended  a 
saturated  solution  of  iodoform  in  ether  in  such  conditions.  The  ])igment 
selected  should  be  applied  by  a  brush;  various  kinds  are  recommended,  but 
probably  the  most  efficacious  is  that  made  by  twisting  a  pledget  of  cotton  on 
the  roughened  end  of  a  metallic  applicator.  In  all  manufactured  brushes 
there  is  the  element  of  uncleanliness,  and  the  shoulder  of  the  part  containing 
the  hair  is  apt  to  injure  the  membrane  with  which  it  comes  in  contact.  In 
Germany  a  form  of  forceps,  such  as  Bagin sky's,  is  frequently  used  to  hold  the 
saturated  pledget  of  cotton ;  but  they  are  unwieldy  and  have  no  advantages 
over  the  cotton  firmly  wound  upon  a  roughened  stilet.  One  of  the  great  dis- 
advantages of  the  brush  is  that  the  hairs,  one  or  all,  may  be  left  in  the  throat 
of  the  patient.    This  can  never  occur  with  a  cotton  applicator  properly  made. 

Tampons. — In  atrophic  rhinitis  the  Gottstein  tampon,  either  dry  or  sat- 
urated with  a  stimulating  solution,  has  been  very  much  advocated.  It  pro- 
duces its  effect  by  extreme  irritation,  which  brings  on  a  hyperemia  and,  there- 
fore, greater  nourishment  of  the  parts.  The  principle  is  doubtless  correct. 
The  small  pledget  of  cotton  or  tampon  soaked  with  a  4  to  10  per  cent,  solu- 
tion of  cocain  (to  which  has  been  added  4  or  5  grs.  of  resorcin  to  the  oz. — 
which  not  only  preserves  the  fluid  but  seems  to  prevent  constitutional  effects) 
and  accurately  applied  to  the  atrophied  turbinals  is  also  of  great  value  in 
these  states.  The  first  eff'ect  of  the  cocain  is  to  exsanguinate  the  parts ;  the 
second  is  to  paralyze  the  vessels  and  so  to  induce  a  passive  hyperemia  which 
lasts  a  considerable  length  of  time  and  increases  the  nourishment  of  the  parts 
without  the  disagreeable  effect  of  the  Gottstein  tampon. 

Cocain. — To  this  drug  the  rhinologist  is  indebted  for  the  opening  of  his 
whole  field ;  but  on  account  of  its  secondary  action  and  its  constitutional 
effects  its  use  should  be  restricted  to  diagnostic  purposes.  It  should  not  be 
prescribed  for  the  patient's  personal  use,  and  may  be  said  to  have  no  thera- 
peutic value  except  in  cases  of  atrophic  rhinitis,  as  mentioned  above.  When, 
however,  in  the  later  stages  of  tuberculosis,  or  of  malignant  disease  of  the 
larynx,  deglutition  becomes  excruciatingly  painful,  it  may  be  Used  to  enable 
the  patient  to  eat  with  more  comfort  and  so  keep  up  his  nourishment.  The 
formation  of  the  cocain  habit,  which  is  doubtless  one  of  the  worst  of  the 
drug-habits,  must  always  be  borne  in  mind,  although  fortunately  it  does  not 
seem  to  be  very  common  among  patients. 

In  the  first  congestion  of  a  cold  it  may  be  of  use  to  establish  nasal  respi- 
ration ;  but  if  the  result  is  not  permanent  after  one  or  two  trials  its  use 
should  not  be  continued.  It  is  without  doubt  true  that  the  continued  use  of 
cocain  produces  a  state  of  engorgement  and  hypertrophy  which  is  most 
inti'actable.  The  great  advantage  of  cocain  in  producing  anemia  and  shrink- 
ing of  the  nasal  structures — as  well  as  anesthesia — does  not  seem  to  be  shared 
by  the  new  drug  lately  brought  to  notice,  eucain.  The  fact  that  the  latter 
produces  engorgement  and  hyperemia  will  probably  prevent  its  coming  into 
general  use  in  the  nose.  Menthol  has  a  mildly  anesthetic  action — e.g.,  in  5 
to  10  per  cent,  solutions  in  oily  menstrua,  and  may  be  useful  in  some  cases 
of  painful  deglutition,  but  cannot  take  the  place  of  cocain. 

Lozeng-es  and  Troches. — Certain  substances  are  with  advantage  put  into 
this  form  :  the  drug  makes  a  solution  or  mixture  with  the  saliva  and  accom- 
plishes the  object  desired.  For  stimulating  purposes,  when  the  throat  feels 
-  rough  and  uncomfortable,  the  various  combinations  of  chlorid  of  ammonium 
are  very  useful ;  among  these  may  be  commended  those  made  after  the  formula 
of  the  London  Throat  Hosjiital  Pharmacopeia,  with  black-currant  paste  ; 
and  those  compounded  with  cubebs  and  licorice  or  with  guaiacum,  made  by 
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various  pharmaceutical  cheniists,  may  be  mentioned.  Antisepsis  is  by  this 
method  often  carried  out  most  effic-iently  in  cases  of  foul  mouth  or  lacunar 
tonsillitis,  or  even  in  mild  (iases  of  streptococcus  or  diphtheritic  throats  by 
use  of  tablets  of  the  bicldorid  of  mercury  yyVo  tf>  TffTF  ^^-j  made  by 
Fraser,  Wyetli,  and  others.  Tablets  of  these  strengths  are  not  disagreeable 
to  the  taste,  and  should  be  dissolved  in  the  mouth  every  one  to  four  hours, 
thus  converting  the  saliva  into  an  antiseptic  solution  of  more  or  less  strength. 
In  acute  tonsillitis  may  be  recommended  here  tiie  small  tablet,  made  by 
Fraser  and  others,  called  "tonsillitis  tablets,"  containing  aconite  and  bella- 
donna to  influence  the  circulation,  and  the  red  iodid  of  mercury  as  an  anti- 
septic ;  probably  this  iodid  of  mercury  is  more  powerfully  antiseptic  than 
the  bichlorid,  and  ■^}^-^  gr.  in  each  tablet  is  not  too  much  to  be  given  every 
two  to  four  hours.  In  mild  inflammatory  conditions  where  there  is  consider- 
able annoying  irritation  of  the  fauces,  the  tablets  of  "red  gum"  or  other 
astringent  drugs  may  be  used  with  advantage.  After  the  irritation  prmluced 
by  smoking,  chlorid  of  ammonium  and  red  gum  have  l)een  often  given  to 
advantage. 

The  almost  universal  remedy  in  this  form  is  chlorate  of  potash,  which, 
given  in  all  states  of  the  throat,  is  almost  as  often  given  erroneously.  This 
drug  is  sn})p()sed  to  be  taken  into  the  circulation  and  eliminated  by  the 
salivary  glands  and  mucous  glands  of  the  fauces  and  pharynx  ;  it  therefore 
increases  the  activity  of  the  blood-siij)ply  of  these  regions,  and  hence  should 
not  be  given  in  acute  inflanunatory  states.  In  cases,  however,  of  dry  pharyn- 
gitis, where  there  is  more  or  less  hu^k  of  secretion — the  chronic  inflanniiatory 
thickening  producing  an  engorgement  and,  therefore,  sluggish  action — this 
drug  generally  finds  its  rational  therapeutic  use. 

It  may  here  l)e  mentioned  that  some  drugs  seem  to  have  a  specific  action 
on  the  membranes  of  the  upper  air-passages  :  for  example,  the  iodids  in- 
crease their  circulation  and  glandular  action  ;  belladonna  diminishes  their 
secretion,  and  may  be  used  when,  as  in  an  early  coryza,  it  is  desirable  to  stop 
the  mucous  flow.  Quinin,  arsenic,  nux  vomica,  and  other  tonics  are  of 
value  in  those  cases  of  engorgement  of  the  nasal  mucous  membranes  where 
the  vaso-motor  system  seems  to  have  lost  its  tone.  Iodids  seem  also  to 
increase  the  secretion  of  the  larynx  and  trachea,  so  that  they  may  be  given 
where  an  expectorant  effect  is  desirable. 

Massage  is  recommended,  notably  by  some  German  authors.  In  atro])hic 
rhinitis  a  stroking  or  vibratory  massage  has  been  recommended  (by  M. 
Braum)  and  much  claimed  for  it;  but  Rosenberg'  considers  it  of  doubtful 
value,  although  some  good  effects  have  been  observed.  A  probe-tipped 
applicator  is  wound  with  cotton  which  is  saturated  with  a  solution  of  tincture 
of  iodin  in  glycerin,  1  part  to  4  or  8,  or  in  an  ointment  containing  iodin, 
and  applied  to  the  membrane  in  this  manner.  The  object  here  is  an  increased 
blood-supply,  as  in  the  case  of  the  tampon.  Laker  recommends  a  similar 
procedure  in  dry  laryngitis.  In  paralysis,  muscle-weakness,  and  neuralgia, 
massage  is  recommended  by  M.  Schmidt  and  others. 

Electricity  is  doubtless  of  greater  value  in  these  conditions,  either  used 
as  the  faradic,  induced  vibratory  current,  or  as  the  interrupted  constant  gal- 
vanic current.  Electricity  may  be  used,  by  means  of  the  double  electrode  of 
V.  Ziemssen,  on  the  muscles  of  the  velum  palati,  fauces,  or  in  the  larynx ;  or 
more  comfortably  by  the  ordinary  single  electrode,  the  kathode  (N)  being 
placed  on  the  area  to  be  treated,  and  the  anode  (P)  by  a  sponge  electrode  at 
the  outside  of  the  throat  or  back  of  the  neck.    In  diphtheritic  paralysis,  in 
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the  weak  muscular  action  of  the  late  persisting  puerile  voice,  in  the  fatigued 
larynx  of  singers,  especially  after  a  cold,  these  procedures  are  of  great  value, 
the  strength  of  the  current  being  regulated  by  the  sensations  of  the  jjatient. 
Faradization  of  the  whole  larynx  may  also  be  accomplished  by  pressing  a 
small  electrode  deep  at  each  side  of  the  larynx,  or  by  placing  the  negative 
pole  in  front  of  it  and  the  positive  pole  at  the  back  of  the  neck.  This  pro- 
cedure is  of  much  service  in  atonic  states  characterized  by  weak  voice,  caused 
by  cold,  overuse,  or  vocal  strain,  and  similar  conditions. 

The  combination  of  massage  and  electricity  to  the  outside  of  the  larynx 
is  often  very  useful.  This  is  accomplished  by  clamping  the  negative  pole 
to  the  right  hand  or  wrist  of  the  operator,  so  that  the  current  will  flow 
through  the  fingers,  and  placing  the  positive  pole  at  the  back  of  the  neck, 
as  before  mentioned. 

Caustics. — In  the  use  of  these  destructive  agents  the  greatest  caution  is 
to  be  advocated,  since  they  are  to  be  used  principally  in  the  nose  and  larynx. 
It  is  very  easy  to  remove  by  their  means  redundant  tissue ;  it  is  not  so  easy 
to  remove  just  enough  and  still  preserve  the  functions  of  the  parts.  It 
should  be  the  rule  to  do  a  little  less  than  enough  rather  than  a  little  more^ 
since  it  is  easy  to  burn  more,  but  not  to  restore  that  which  has  been  too 
zealously  destroyed. 

In  the  nose  first  was  used  glacial  acetic  and  fuming  nitric  acids,  but  being 
liquid,  their  action  was  difficult  to  control  and  they  have  deservedly  been 
relegated  to  the  past.  Next  comes  chromic  acid,  which  could  be  fused  on  a 
metallic  applicator  and  drawn  in  lines  along  the  turbinal  bodies.  Its  dis- 
agreeable odor,  its  active  deliquescence  and  too  powerful  action,  causing  a  deep 
wound  and  a  troublesome  slough  and  slow  healing,  have  been  disadvantages 
which  have  led  to  its  disuse.  It  is,  however,  the  best  agent  to  close  the  little 
bleeding  vessels  in  the  septal  ulcers  before  mentioned,  which  are  the  frequent 
cause  of  epistaxis. 

The  best  acids  for  caustic  action  are  without  doubt  the  monochloracetic  and 
the  trichloracetic  acids.  These  act  practically  in  the  same  way  to  produce 
condensation  (Boswortli)  of  the  tissues  subjacent  to  the  area  of  their  applica- 
tion, the  former  having  a  little  more  powerful  effect  than  the  latter.  These 
acids  come  in  crystals  and  can  be  readily  fused  on  the  applicator  ;  or,  being 
slowly  deliquescent,  the  thick  liquid  can  be  taken  uji  on  a  probe  very  finely 
wound  with  cotton  (the  excess  being  shaken  off),  and  this  will  have  almost 
the  same  caustic  value  as  the  former  method  and  is  easier  of  preparation. 
These  acids  have  the  great  advantage  that  the  slough  becomes  hygroscopic 
and  remains  on  the  site  of  the  application  as  a  protective  covering,  like  a 
piece  of  wet  chamois  skin,  leaving  a  smooth  surface  on  removal.  After  the 
effect  of  the  cocain  has  subsided,  there  is  apt  to  be  some  pain  ;  but  it  is  not 
lasting,  and  is  far  less  than  after  the  use  of  chromic  and  glacial  acetic  acids. 

The  most  efficient  and  most  accurately  controllable  agent  in  this  class  is 
the  galvano-cautery ;  and  now  it  is  the  most  reliable,  since  the  rheostat  has 
been  ])erfected  and  the  Edison  street  current  can  be  brought  to  our  hand, 
enabling  us  to  discard  the  ever  troublesome  and  expensive  battery. 

This  ])owerful  agent  should  not  be  used  on  turbinals  presenting  a  tran- 
sient engorgement  from  atmospheric  irritation  or  vaso-motor  relaxation,  but 
only  upon  those  showing  true  hyp(!rtrophy  :  the  distinction  is  made  manifest 
by  cocain.  If  the  whole  turbinal  shrinks  down  to  a  minimum,  it  is  not 
hypertrophy  ;  but  if  some  remains,  especially  if  it  is  pale,  fiabby,  and  less 
easily  compressible,  then  it  is  a  true  hypertrophy  and  will  permit  the  use  of 
these  agents.    The  galvano-cautery  tip  can  be  used  in  two  ways  in  these 
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cases  :  tlie  jioint  being  heated  to  a  cherry-red  color,  a  line  can  be  drawn  on 
the  lower  edge,  and  on  one  or  two  parts  of  the  face  of  the  third  turbinals  or 
along  the  middle,  or  one  or  both  sides  of  the  second  or  middle  turbinals ;  or 
one  or  more  lines  may  be  drawn  along  that  swelling  of  the  septum  so  often 
occurring  over  the  suture  between  the  ethmoid  plate  and  the  triangular  carti- 


Fi(3.  567.— Rheostat  or  commutor  lor  adapting  the  street  current  to  cautery  use. 

lage.  Some  have  decried  the  cauterization  of  the  second  turbinal,  fearing 
meningitis  by  extension  of  inflammation  or  other  evils.  But  this  fear  is 
probably  not  well  grounded  unless  the  oj)eration  were  done  where  there  was 
so  much  swelling  in  the  lower  parts  of  the  nose  as  to  make  drainage  poor  or 
nil.  For  this  reason  the  lower  parts  of  the  nose  should  be  treated  first,  and 
after  healing  has  taken  place  it  will  be  safe  to  treat  the  upper  parts. 

This  "lining"  of  the  surface  of  the  intranasal  swellings,  however,  causes 
much  destruction  of  the  ciliated  epithelium  and  of  the  glandular  layer  under 
this ;  healing  is  then  sometimes  rather  tedious,  and  there  is  danger  of  synechise 
if  the  lumen  is  narrow.  Hence,  it  is  at  times  better  to  puncture  the  anterior 
part  of  the  swelling  and  to  carry  the  heated  point  backward  as  far  as  is  neces- 
sary in  the  cavernous  layer  parallel  to  the  outer  surface.  For  this  purpose 
the  platinum  part  of  the  point  may  be  made  longer  than  usual,  say  three-fourths 
of  an  inch  in  length.    In  this  way  only  a  small  round  point  of  the  surface  is 


Fig.  568.— Cautery-point. 

destroyed  and  healing  is  more  rapid.  A  flow  of  blood  is  apt  to  follow  the 
extraction  of  the  point,  but  can  be  controlled  by  withdrawing  it  slowly  and 
then  sealing  the  aperture  with  the  still  glowing  point.  A  white  heat  is  not 
hemostatic. 

The  best  handle  is  that  of  Schech,  and  he  has  also  probably  brought  the 
points  to  the  greatest  perfection  as  to  their  form.  If  the  copper  part  of  the 
electrode  is  too  small,  it  will  get  disagreeably  hot  before  the  operation  is 
finished  ;  this  adds  much  to  the  nervous  appreliension  of  the  patient  if  it  is 
felt.  The  copper  part  should,  therefore,  be  large  enough  to  keep  the  plat- 
inum heated  without  itself  getting  hot.  This  principle  is  carried  out  in 
points  made  by  the  Edison  Company. 

The  use  of  the  galvano-cautery  on  hypcrtrophied  tonsils  is  advocated  by 
many.  In  the  opinion  of  the  writer,  however,  it  is  irrational  and  dangerous. 
The  inflamed  tonsil  (especially  in  the  lacunal  variety)  is  large  because  of 
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morbid  processes  and  products  in  the  crypts.  Unless  the  electric  point  is 
carried  to  the  bottom  of  these  crypts  and  the  whole  of  the  interior  treated, 
some  of  the  materies  morbi  is  left  after  the  adhesive  inflammation  has  sealed 
the  outer  part  of  the  lumen  (there  is  the  same  objection  to  the  ordinary 
amputation  with  the  guillotine) ;  and  if  it  is  carried  to  the  bottom  it  comes 
too  near  the  capsule  and  the  large  vessels  lying  just  to  the  outside.  Enuclea- 
tion or  discission  (as  first  advocated  by  Hoffman  and  elucidated  by  the 
writer,  Boston  Medical  and  Surgical  Journal,  Oct.  12  and  19,1893)  seems 
much  more  rational.  Moreover,  the  galvano-caustic  method  of  reduction 
requires  several  sittings,  and  thus  keeps  the  throats  of  most  patients  in  a 
state  of  painful  inflammation  longer  than  does  discission,  which  may  need 
but  one  or  two  sittings. 

The  use  of  the  gal va no-cautery  or  of  other  caustics  is  fortunately  not 
often  required  in  the  larynx,  but  may  be  indicated  in  some  cases  of  tumefac- 
tions. For  example,  lactic  acid  (40  per  cent,  to  100  per  cent.)  has  been  very 
highly  praised  in  tubercular  nodules  and  ulcers ;  and  nitrate  of  silver,  fused 
on  Shrotter's  concealed  applicator,  in  papillomata  or  pachydermia  among 
others.  But  the  use  of  the  galvano-cautery  for  singers'  nodes  (pachydermia 
tuberosa)  as  advocated  is,  in  most  cases,  entirely  uncalled  for,  since  absolute 
rest  will  cause  their  disappearance  in  a  very  few  weeks,  with  much  less 
danger  to  the  delicate  edges  of  the  vocal  cords. 

PROGNOSIS. 

The  question  is  often  asked  of  the  specialist,  "Can  my  catarrh  be 
cured?"  or  "Can  it  be  cured  permanently?"  The  first  of  these  ques- 
tions can  generally  be  answered  in  the  affirmative,  except  in  some  very 
bad  cases  of  atrophic  nasal  catarrh  or  of  destructive  specific  ozena;  and  the 
second  also  in  the  affirmative,  as  truly  as  in  any  other  affections  of  the 
mucous  membranes.  Recurrences  are  to  be  expected  or  to  be  guarded 
against  in  most  ills  to  which  human  flesh  is  heir,  except  perhaps  death  or 
those  which  can  be  permanently  shut  out  by  surgical  measures,  such  as  enu- 
cleation of  an  eye,  or  amputation  of  a  limb,  or  removal  of  the  appendix 
vermiformis :  then  why  not  a  recurrence  of  catarrhal  conditions  to  be 
brought  on  by  the  same  means  as  previous  attacks  ?  But  it  is  altogether 
probable  that  if  all  contacts  are  abolished  in  the  nose  by  removal  of  extrane- 
ous growths  and  by  reduction  of  abnormal  swellings  of  normal  structures 
without  destroying  the  functions  of  the  parts,  so  as  to  establish  the  habit  of 
nose-breathing;  if  purulent  cavities  are  drained  and  allowed  to  heal,  whether 
of  the  accessory  sinuses  or  other  sources  of  pus  emptying  into  the  nose;  if 
caries  or  necrosis  of  hard  or  soft  parts  can  be  stopped  and  their  products 
removed  so  as  to  be  no  longer  the  source  of  irritation  as  foreign  bodies ;  if 
bad  habits  are  corrected  and  the  daily  life  brought  into  rational  physiological 
channels;  if  troublesome  or  deleterious  dyscrasia  and  diatheses  caii  be  elim- 
inated or  held  in  abeyance — then  probably  the  symptoms  of  catarrh  can  be 
abolished.  So  that  in  most  cases  the  patient  may  be  promised  tliat  he  can 
be  cured  or,  if  not  cured,  made  so  much  better  that  he  will  consider  himself 
cured,  till  by  his  own  carelessness  or  misfortune  causes  operate  to  induce  a 
new  manifestation  of  his  trouble. 

These  same  questions  are  almost  always  asked  by  anxious  parents  when 
hyperplasia  of  the  pharyngeal  tonsil  has  been  discovered  in  their  children. 
It  seems  to  the  writer  that  an  affirmative  answer  can  always  be  given,  pro- 
vided the  nares  are  unobstructed  and  the  habit  of  nasal  respiration  is  imme- 
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diately  established.  No  statistics  are  at  hand ;  but  it  is  probably  true  that 
habit  and  hypertrophic  nasal  obstruction  are  the  great  factors  operative  in 
cases  of  recurrence.  Per  contra,  given  an  obstructed  nose  and  adenoid 
vegetations,  it  is  often  safe  to  give  the  prognosis  that  the  latter  may  wholly 
disappear  or  cease  from  troubling,  provided  they  ai-e  not  too  old  and  hard,  if 
the  former  is  restored  to  normal  caliber  and  mouth-breathing  stopped.  This 
desirable  result  has  been  attained  in  the  practice  of  the  writer  more  than 
once ;  and  the  cases  of  recurrence  which  have  formerly  come  under  his 
observation  were  in  children  with  obstructed  noses  or  whose  parents  did  not 
insist  on  nasal  respiration. 

In  closing  this  article,  a  word  as  to  the  danger  of  too  much  or  too  radical 
surgical  interference  in  the  upper  air-passages  deserves  a  place.  Destruction 
of  tissue  in  the  nose  should  he  limited  to  the  hard  parts  as  much  as  i)Ossible. 
It  is  a  great  mistake  to  remove  the  lower  tur!)inals  except  for  necrosis, 
although  much  of  their  covering  may  be  redundant.  The  posterior  ends  may 
be  amputated,  the  middle  and  anterior  ends  may  be  prodded  and  scored 
with  the  cautery  and  any  excrescences  removed,  but  not  enough  to 
shrivel  them  into  cicatricial  masses  without  function.  The  whole 
body  even  may  be  bent  downward  and  outward  on  its  attachment  like 
a  hinge,  but  it  is  protested  that  it  should  not  be  destroyed  nor  removed. 
Atrophic  rhinitis,  dry,  crusty,  malodorous  catarrh,  pharyngitis  sicca,  and 
chronic  inflammation  of  the  surfaces  lower  down  threaten  the  victim  of  such 
mistaken  zeal,  if  not  immediately,  surely  in  the  near  future.  The  middle 
turbinal  is  functionally  less  important  and  may  even  be  removed  with  less 
danger  of  future  evil  when  it  suffers  edematous  mucous  degeneration  (so- 
called)  or  caries,  or  becomes  cystic  and  enlarged,  causing  painful  disturbance 
of  the  fifth  nerve  by  pressure.  'Twere  better  to  reduce  its  size  by  the  vari- 
ous means  suggested,  but  even  then  its  ability  to  keep  its  surface  clean 
should  not  be  impaired. 

It  is  significant,  as  Chapell  and  others  have  shown,  that  even  by  ordinary 
operations  in  the  nose  in  certain  individuals  reflex  neurosis  may  be  set  up, 
producing  exaggerated  nervous  symptoms  especially  as  to  the  nose  itself, 
inability  to  apply  the  mind,  and  even  melancholic  depression.  Perhaps  in 
no  branch  of  surgery,  then,  is  there  more  need  of  caution  than  in  this  region. 

It  is  obvious  also  that  the  mucous  membrane  of  the  naso-pharynx  should 
not  be  removed  with  the  pharyngeal  tonsil,  nor  the  pillars  of  the  fauces 
with  the  faucial  tonsil,  nor  in  the  larynx  should  the  delicate  edges  of  the 
vocal  cords  be  injured,  nor  other  part  wounded  so  that  cicatricial  bands  may 
impair  its  shape  or  movements.  In  fine,  in  all  this  region  of  the  upper  air- 
passages,  the  operator  should  have  ever  in  mind  the  inflexible  rule  that  if 
he  cannot  reach  the  perfection  of  his  ideals,  he  certainly  must  make  the 
patient  no  worse  in  any  particular. 


ACUTE  AFFECTIONS  OF  THE  NOSE. 


By  WILLIAM  E.  CASSELBEKRY,  M.  D., 

OF  CHICAGO,  ILL. 


Acute  Rhinitis. — Acute  rhinitis,  or  coryza,  colloquially  termed  "  cold 
ia  the  head,"  is  an  acute  inflammation  of  the  mucous  membrane  and  sub- 
mucous tissues  of  the  nasal  cavities,  the  naso-pharynx  being  usually  likewise 
involved,  at  least  to  some  degree.  It  not  infrequently  affects  the  ears,  via 
the  Eustachian  tubes,  and  is  prone  to  extend  to  the  pharynx,  larynx,  and 
bronchioles.  This  sequence  may  on  occasion  be  reversed,  the  rhinitis  follow- 
ing an  initial  inflammation  in  the  lower  respiratory  tract ;  or  the  whole  sur- 
face may  become  inflamed  at  one  time.  Also,  the  maxillary,  frontal,  and 
sphenoid  sinuses  and  the  ethmoid  cells,  being  cavities  immediately  contigu- 
ous to  the  nasal  chambers  proper,  can  rarely  wholly  escape ;  and  at  times 
one  or  more  of  them  may  present,  as  a  complication,  an  acute  sinusitis  far 
more  grave  than  the  original  rhinitis. 

Etiology. — While  local  inflammation  is  the  salient  feature  of  an  acute 
"  cold  in  the  head,"  there  is  reason  to  believe  that  a  fundamental  disorder  of 
the  nerve-centers  leading  to  vaso-motor  paresis  is  associated  therewith. 
Reasoning  from  analogy  and  from  pathology  and  clinical  history,  one  must 
regard  acute  suppurative  rhinitis  as  an  infection  by  pathogenic  micro-organ- 
isms, although  germs  specific  to  this  particular  form  of  suppuration  have  not 
as  yet  been  identified.  However,  certain  local  and  constitutional  conditions 
seem  to  favor  infection,  and  the  latter  ensues  finally  under  the  influence  of 
vascular  disturbance  which  has  been  excited  by  some  sort  of  exposure. 

1.  Chronic  hypertrophic  rhinitis,  obstructive  deformities  of  the  septum, 
and  adenoid  vegetations  probably,  by  maintaining  local  congestion  and  steno- 
sis, favor  recurrent  attacks  of  acute  rhinitis. 

2.  Extreme  bodily  fatigue  or  nervous  exhaustion,  the  physical  lassitude 
engendered  by  excesses,  and  the  tuberculous  and  syphilitic  dyscrasise  render 
the  individual  more  vulnerable  upon  exposure.  The  habit  of  hot  bathing, 
especially  previous  to  going  out  in  cold  weather,  is  a  prolific  underlying 
source  of  rhinitis.  These,  as  well  as  the  custom  by  many  of  wearing  too 
heavy  apparel  and  living  in  overheated  apartments,  seem  to  exert  a  softening 
influence  upon  the  bodily  surface,  lessening  its  resistance  to  draughts  and 
climatic  inequalities. 

3.  In  the  presence  of  such  local  or  constitutional  predisposing  conditions, 
acute  rhinitis  follows  certain  exposures  with  such  regularity  and  precision 
that  one  must  infer  a  causal  relationship  to  exist  between  chilling  of  the  body 
and  rhinitis.  A  draught  between  the  shoulders,  permitting  the  feet  or  other 
parts  of  the  body  to  become  cold  and  damp,  exposure  to  bleak  winds,  as  in 
driving  in  an  open  vehicle,  or  too  rapid  checking  of  the  perspiration,  causes 
through  the  intervention  of  the  vaso-motor  nervous  system  a  sudden  turges- 
cence  of  the  nasal  vessels,  especially  of  the  turbinal  bodies.    In  the  majority 
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of  instances  this  congestion  is  but  transitory,  passing  off  in  a  few  hours  and 
followed  merely  by  increased  secretion  ;  but  in  other  instances  it  does  not 
subside,  but  augments  in  violence,  and  is  followed  in  twelve  to  twenty-four 
hours  by  a  muco-purulent  and  then  almost  a  purulent  discharge.  This  con- 
gestion of  tlie  nasal  vessels  occasioned  by  thus  "taking  cold"  seemingly 
fa  vors  a  microbic  invasion  of  the  mucous  membrane  by  impairing  in  some 
manner  its  power  of  resistance. 

Plxtreme  heat  of  weather,  especially  when  accompanied  by  enervating 
dust-laden  winds  and  acting  upon  individuals  in  a  state  of  fatigue,  is  capable 
of  exciting  a  form  of  acute  rhinitis  colloquially  termed  "  heat-cold."  ]n  like 
manner  a  much  overheated  sitting  apartment  or  assembly  hall,  or  a  journey 
in  a  superheated  railroad  car  can  have  a  similar  result.  In  fact,  a  cold " 
results  quite  as  frequently  from  getting  too  hot  as  from  being  too  cold. 

Again,  the  subjects  of  supersensitive  nasal  mucous  membranes  may  suffer 
from  pronounced  nasal  irritation  when  exjwsed  to  the  inhalations  of  various 
atmospheric  impurities — e.g.  the  dust  of  railroad  travel,  the  smoke  and  fumes 
of  large  cities,  particularly  when  combined  with  fog,  as  is  often  the  case  in 
London  and  Chicago,  different  kinds  of  pollen,  and  even  the  aroma  from 
horses.  Asthmatic  symptoms  occasionally  supervene  upon  this  variety  of 
nasal  irritation,  and  the  whole  picture  differs  somewhat  from  that  of  an 
ordinary  acute  rhinitis,  ])artaking  more  of  the  condition  which  in  its  typical 
form  is  known  as  "hay-fever"  or  vaso-motor  rhinitis. 

Instances  are  not  wanting  of  direct  infection  of  one  person  by  the  dis- 
charges of  another — an  accident  which  is  apt  to  hapj)en  among  (ihildren  by 
the  use  of  handkerchiefs  in  common.  Suppurative  rhinitis  in  infants  is  also 
attributable  to  direct  infection  from  the  vaginal  discharge  during  birth,  and 
this  infection  may  be  of  a  gonorrheal  nature.  Acute  blennorrhea  is  another 
term  applied  to  suppurative  rhinitis  with  profuse  secretion.  The  infecting 
agent  may  be  the  gonococcus  or  other  pyogenic  micro-organisms. 

Rhinitis  is  one  of  the  salient  manifestations  of  genuine  influenza;  it  is  an 
initial  symptom  of  measles;  and  quasi-rhinitis  is  a  prominent  characteristic 
of  iodism,  and  to  a  less  extent  of  cinchonism.  It  is  apt  to  occur  dui'ing  preg- 
nancy and  is  then  aggravated  by  the  passive  venous  congestion  which  is  inci- 
dental to  that  state. 

Symptoms. — A  sense  of  stuffiness  in  the  nostrils,  with  sneezing,  burning, 
and  dryness,  together  with  malaise  and  a  slight  febrile  reaction,  is  succeeded 
in  a  few  hours  by  an  acrid  watery  discharge,  which  later  leads  to  a  free  muco- 
purulent secretion.  A  simultaneous  congestion  of  the  frontal  sinuses  will 
occasion  headache ;  but  this  does  not  argue  pressure  by  accumulated  muco- 
purulent secretion  within  these  cavities,  for  actual  empyema  of  the  frontal 
sinuses  is  rare.  Much  discomfort  results  from  the  partial  or  complete  occlu- 
sion of  the  nares,  especially  at  night,  the  patient  necessarily  breathing  in 
part  through  the  month,  which  occasions  dryness  of  the  throat  and  a  sense 
of  dyspnea;  small  children  will  actually  struggle  for  breath  and  even  suffer 
attacks  of  laryngismus  stridulus  excited  in  consequence.  The  sense  of  smell 
is  obtunded  or  for  the  time  suspended,  and  that  part  of  taste  which  is  depen- 
dent on  the  olfactory  sense  is  impaired.  A  symptom  which  becomes  a  serious 
inconvenience  to  public  speakers  and  singers  is  alteration  in  the  quality  of 
the  voice,  which  acquires  a  guttural  and  so-called  "nasal  tone"  because  of 
limitation  of  the  resonance-space  by  intranasal  swelling.  The  anterior  nares 
become  red,  sensitive,  and  excoriated. 

On  inspection  by  means  of  a  nasal  speculimi  and  reflected  light  the 
mucous  membrane  a})pears  of  a  darker  red  color  than  usual  and  the  turbinal 
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bodies  swollen.  At  times,  however,  especially  at  the  second  stage — that  of 
profuse  serous  discharge — the  turhinal  bodies  of  now  one  and  then  the  other 
side  may  appear  collapsed.  At  the  third  stage  quantities  of  muco-purulent 
secretion  will  be  observed.  Posteriorly  the  conditions  and  aspects  are  similar. 

Diagnosis. — From  erysipelas,  acute  rhinitis  is  distinguished  by  the 
gravity  of  the  former  affection  and  the  erysipelatous  hue  which  will  gradually 
extend  over  the  lip  and  nose  externally.  The  nasal  irritation  from  a  foreign 
body  is  unilateral ;  that  of  measles  is  indistinguishable  from  simple  acute 
rhiiiitis  until  the  cutaneous  eruption  appears  ;  that  of  iodism  will  be  asso- 
ciated with  cutaneous  papules  and  will  promptly  cease  on  withdrawal  of  the 
drug.  Hay-fever  occurs  in  August  and  September ;  the  patient  will  perhaps 
have  a  history  of  previous  attacks,  and  in  any  event  the  sneezing,  burning, 
post-nasal  and  lachrymal  irritation  endure  without  diminution  or  change  for 
a  period  much  in  excess  of  simple  acute  rhinitis. 

Prognosis. — Simple  acute  rhinitis,  uncomplicated  by  serious  implication 
of  the  collateral  sinuses  or  of  the  ear,  will  spontaneously  terminate  in  recovery 
in  from  five  to  fourteen  days.  Nevertheless  treatment  should  not  be  neglected, 
for  it  will  certainly  lessen  the  severity  and  duration  of  the  disease  and  tend 
to  prevent  complications  or  a  transition  into  chronic  nasal  catarrh. 

Treatment. — Sufferers  should  receive  the  benefit  both  of  immediate  treat- 
ment and  of  wise  prophylaxis.  At  the  time  of  an  attack  many  remedies  are 
of  real  service ;  but  a  multiplicity  of  recommendations  is  confusing  and  tends 
to  lessen  confidence  in  any  one  line  of  treatment.  I  will  therefore  describe 
simply  my  own  methods  of  dealing  with  these  cases. 

If  it  is  sought  to  abort  the  disorder,  a  single  average-sized  dose  of 
Dover's  powder  or  of  morphin  or  codein  is  given  at  bedtime,  also  a  laxative 
if  needed.  The  morphin  may  be  combined  with  atropin  to  advantage,  as  in 
the  customary  hypodermic  tablet — e.  g.,  morphin  sulphate,  gr.  ^,  and  atro- 
pin sulphate,  gr.  y|y-.  The  patient  is  especially  well  covered  in  bed,  outside 
air  is  excluded,  and  the  temperature  of  the  apartment  maintained  during  the 
night  at  60°  to  70°  F.  This  will  usually  result  in  a  slight  excess  of  secre- 
tion from  the  skin,  but  no  effort  is  made  to  produce  profuse  perspiration.  If 
a  decided  sudorific  effect  be  desired,  a  sort  of  "  Turkish  bath  "  may  be  extem- 
porized previous  to  retiring  by  seating  the  patient,  enveloped  in  a  blanket, 
upon  a  chair  beneath  Avhich  a  small  lamp  is  caused  to  burn.  In  the  morning 
on  rising  three  ounces  of  Rubinat  saline  water  should  be  taken,  provided  a 
laxative  has  not  been  administered  the  night  before.  If  convenient,  as  in  the 
case  of  many  ladies,  confinement  to  the  house  for  a  day  or  two  will  insure  a 
prompt  recovery. 

Quinin  has  acquired  notoriety  among  laymen  as  an  abortifacient  agent ; 
but  it  is  unreliable,  and  seems  even  at  times  to  aggravate  the  condition. 
Cocain,  in  the  form  of  a  spray,  only  exceptionally  succeeds  in  actually  aborting 
the  disease,  although  it  affords  temporary  relief ;  and  one  is  also  disappointed 
in  the  alleged  effects  of  antipyrin  similarly  used  for  the  same  purpose. 

During  the  course  of  the  affection  I  have  most  frequently  ])rcscribed  pre- 
pared "  rhinitis-tablets"  (Dr.  Lincoln's  formula,  one-half  strength),  one  every 
two  hours,  which  are  composed  as  follows : 

I^.    Ext.  belladonnfB  fld.,  gr.  ^  .008  ; 

Camphoraj,  gr.  ^  .016  j 

Quininae  sulph.,  gr.  \  .016. — M. 

although  other  remedies — c.  g.,  aconite,  potassium  bromid,  strychnin,  or 
codein — may  be   indicated   at  particular  stages;   aconite  and  potassium 
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bromid  early  when  there  is  fever,  and  strychnin  later  to  stimulate  the  pare- 
tic yaso-motor  system.  Codein  or  morphin  conjoined  with  atropin  in 
small  doses  is  serviceable  when  there  is  a  harassing  cough  ;  and  even  for  the 
rhinitis  itself  during  the  first  few  days  it  would  be  an  excellent  remedy  if  it 
were  not  for  well-known  objections  to  its  continuous  or  general  use. 

Local  treatment  is  of  the  utmost  importance,  and  the  following  mixtures 
render  satisfactory  service  by  atomization  : 

Spray  No.  1. 

^.    Menthol,                              gr.j  .065; 

Ol.  eucalypti,                         tTliij  .2 ; 

Ol.  gaultheriai,                       TTliij  .2 ; 

Sodii  bicarbonatis,                 gr.  xv  1.; 

Sodii  boratis,                         gr.  xv  1.; 

Glycerini,                              3iij  12.'; 

Aqute,                      q.  s.  ad.,  5j'  32.— M. 

Sig— Dilute,  adding  one  teaspoonful  of  medicine  to  one  ounce  of  warm 
water  for  use  as  a  spray. 

Spray  No.  2. 

^.    Menthol,                              gr.j  .065; 

Ol.  pini  pumilionis,                 ITL  v  .35; 

Ol.  gaultherise,                       TTliij  .2; 

Ol.  eucalypti,                         TTliij  .2 ; 

"Benzoinol,"                        .^ss  15.; 

"Oil  vaselin,"'         q.  s.  ad.,  sj  32.— M. 

Sig. — Use  with  a  double-bulb  (Davidson)  atomizer,  either  alone  or  follow- 
ing the  use  of  Spray  No.  1. 


In  office  practice  it  is  quite  customary  to  spray  first  with  a  ^  per  cent, 
solution  of  cocain,  followed  in  five  minutes  by  Spray  No,  1,  and  this  in  turn 
by  the  emollient  Spray  No.  2. 

At  home  either  Spray  No.  1  or  Spray  No.  2  or  both  may  be  used  every 
three  hours  or  according  to  convenience. 

To  Spray  No.  1  can  be  added  a  minute  quantity  of  cocain  hydrochlorate 
equal  to  -1^  per  cent,  when  diluted ;  but  then  care  must  be  observed  not  to  use 
the  spray  with  greater  frequency  than  every  two  or  three  hours,  as  the  too 
frequent  use  of  even  diluted  solutions  of  cocain  in  the  nose  results  in  a  re- 
actionary turgescence  of  the  conchse  and,  in  susceptible  individuals,  in  sys- 
temic disorder  of  the  nervous  system  and  irregularity  of  the  heart's  action. 
In  fact,  one  should  avoid  as  far  as  possible  prescribing  or  placing  cocain  in 
the  hands  of  patients ;  for  the  sensations  engendered  by  its  nasal  use,  together 
with  the  cerebral  stimulation  by  absorption  through  the  nasal  mucous  mem- 
brane, are  so  enticing  as  to  tempt  the  patient  not  only  to  too  frequent  and 
profuse  use  of  the  substance  for  the  time  being,  but  also  to  the  formation  of 
a  chronic  cocain  habit. 

For  young  children,  who  are  often  terrified  by  spraying,  may  be  substi- 
tuted a  small  syringe  or  an  ordinary  medicine-dropper  used  as  a  syringe,  with 
which  to  project  gently  either  of  these  spray  solutions  through  the  nostrils. 
All  solutions  for  nasal  use  should  be  somewhat  warm. 

Of  the  many  vapor  inhalations  I  would  mention  camphorated  steam  as  a 
domestic  remedy  of  power.    It  is  conveniently  used  by  placing  a  pint  of 

'  By  "  oil  vaselin  "  is  meant  the  yellow  opalescent  oil  free  from  kerosene  odor. 
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steaming  hot  water  in  a  glass  fruit-jar  and  adding  two  drachms  of  spirit  of 
camphor :  a  funnel,  preferably  of  glass,  is  then  inverted  to  cover  tiie  mouth 
of  the  jar,  and  the  rising  steam  is  inhaled  through  the  nostrils  as  it  escapes 
from  the  small  end  of  the  funnel.  So  used,  especially  during  the  evening  for 
a  half  hour,  it  conduces  to  a  comfortable  night's  rest  and  facilitates  recovery. 
The  inhalation  of  steam  through  a  sponge  wrung  out  of  hot  water  is  another 
domestic  expedient.  The  vapor  from  a  few  drops  of  a  mixture  of  equal 
parts  of  spirit  of  ammonia,  carbolic  acid,  and  cologne,  inhaled  from  cotton 
stuffed  into  a  paper  cornucopia,  conduces  to  the  comfort  of  the  sufferer,  as  do 
pocket-inhalers  which  contain  menthol  or  its  combinations. 

^yhen  intumescence  of  the  turbinal  bodies  continues  to  be  annoying 
beyond  the  usual  period  of  actual  acute  inflammation,  immediate  I'elief  will 
be  afforded  by  two  skilfully-made  electro-cauterizations  after  the  manner 
much  in  vogue  for  chronic  hypertrophic  rhinitis. 

Prophylaxis. — Those  who  are  exposed  to  climatic  inequalities,  and  who 
would  at  the  same  time  escape  recurrent  attacks  of  acute  rhinitis,  should 
seek  in  their  mode  of  life  to  conserve  and  increase  a  natural  resistance.  To 
this  end,  no  hygienic  detail  is  of  greater  importance  than  the  habit  of  cold 
bathing  immediately  on  rising  in  the  morning.  The  bath  may  be  of  the 
plunge,  shower,  or  wet-towel  variety,  with  the  water  at  a  temperature  of  50° 
to  56°  F.,  taken  in  a  reasonably  warm  room  and  followed  by  friction  with  a 
linen  crash  towel,  and  this  by  brief  calisthenic  exercises.  Patients  who  have 
a  fancied  repugnance  to  cold  water  are  directed  to  commence  by  simply  rub- 
bing the  whole  surface  of  the  body  quickly  with  a  wet  crash  towel.  The 
cold  bath  invigorates  the  vaso-motor  nervous  system,  accustoms  the  cutaneous 
surface  to  changes  of  temperatui'e,  and  generally  augments  the  bodily  tone. 
This  "  hardening  process,"  to  get  the  best  effect,  should  be  supplemented  by 
regular  and  persistent  open-air  exercise  in  all  kinds  of  weather.  When 
properly  clad  even  delicate  patients  may  safely  be  discouraged  from  omit- 
ting their  outings  simply  because  it  rains,  snows,  or  blows.  To  remain 
indoors  because  of  trifling  inclemency  in  the  weather  means  at  certain 
seasons  an  uninterrupted  confinement  to  hot  and  ill-ventilated  rooms  for 
days  at  a  time,  with  all  the  softening  effects  that  such  a  mode  of  life 
invokes. 

As  to  clothing,  it  is  a  golden  rule  to  keep  comfortable,  avoiding  an  excess 
of  raiment  even  more  assiduously  than  a  deficiency ;  and  changing  even  to 
the  underwear  as  frequently  as  required  by  variations  of  temperature.  For 
instance,  on  a  sultry  late  November  day  it  is  certainly  less  hazardous  to 
rechange  to  lighter  wear  than  to  endure  the  general  relaxation  incidental  to 
being  overclad.  Even  in  winter,  extra-thick  underwear  is  undesirable  for 
those  who  live  chiefly  indoors,  a  light  grade  of  good  woollen  material,  supple- 
mented by  varying  grades  of  outer  clothing  and  overcoats,  being  best.  For 
spring  and  fall  a  still  lighter  article  either  of  good  merino  or  wool,  and  for 
midsummer  balbriggan  or  even  gauze,  is  suitable  for  the  ordinarily  robust 
individual.  Chest-protectors  are  abominations,  and  neck-mufflers  are  per- 
missible only  on  extreme  exposure.  Ordinarily  leather  will  not  keep  out 
moisture;  and  wet  or  even  damp  feet  in  cold  weather,  endured  for  hours 
without  o])portunity  to  change,  is  a  prolific  cause  of  "  colds."  A  protective 
overshoe,  as  low  as  will  answer  the  purpose  and  removed  on  passing  indoors, 
is  therefore  a  necessity. 

Living  apartments  and  offices  should  not  be  heated  beyond  70°  to  72°  F., 
and  nieans  should  be  provided  for  reasonable  ventilation  and  for  inqiarting  to 
hot  air  a  degree  of  humidity;  however,  when  the  other  conditions  above 
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mentioned  are  complied  with,  the  baneful  effects  of  oftentimes  uncontrollable 
superheating  become  much  less  manifest. 

Finally  those  individuals  who  are  ])redisposed  to  acute  rhinitis  by  reason 
of  adenoiil  vegetations,  chronic  hypertrophy  ol"  tiie  tui'binal  bodies,  obstruc- 
tive deformities  of  the  septum,  or  nasal  polypi,  should  have  such  affections 
remedied  by  accepted  methods,  supplementing  this  treatment  by  observance 
of  the  laws  of  hygiene. 

Membranous  Rhinitis. — Membranous  rhinitis,  also  termed  croupous 
rhinitis  and  rhinitis  fibrinosa,  is  an  acute  inflammation  of  the  nasal  passages 
accompanied  by  a  whitish  membranous  exudate  which  covers  the  whole  or 
parts  of  the  inflamed  mucosa.  A  membranous  exudate  frequently  forms  in 
consequence  of  chemical  or  electro-cauterization  of  the  turbinal  bodies ;  but 
this  condition  differs  essentially  from  genuine  membranous  rhinitis.  The 
exudate  is  thick,  gray-white  in  color,  confined  to  the  immediate  vicinity  of 
the  cauterized  site,  which  it  overlaps  somewhat,  shading  off  to  a  thin  edge  a 
little  distance  from  the  center  of  the  most  intense  inflammatory  action.  If 
this  pseudo-membrane  be  forcibly  detached  on  the  second  day,  it  redevelops ; 
if  allowed  to  remain  it  becomes  incorporated  with  the  eschar  produced  by  the 
cautery,  and  the  whole  will  separate  spontaneously  like  an  eschar  about  the 
fifth  day.  There  is  no  evidence  that  such  a  membranous  exudate  results 
otherwise  than  from  a  regenerative  type  of  inflammation  following  the  appli- 
cation of  an  intense  and  destructive  irritant.  Contaminating  micro-organisms 
are  found  ;  but  to  them  cannot  be  attributed  the  initial  pathogenic  role.  It 
is  of  importance  chiefly  as  an  object  lesson,  serving  to  remind  one  that  all 
membranous  exudates  are  not  to  be  ascribed  to  a  single  cause,  and  that,  how- 
ever ubiquitous  the  Klebs-Loffler  bacillus  may  be,  there  are  yet  other 
agencies  capable  of  producing  an  inflammation  of  the  membranous  type. 

As  in  the  throat,  so  also  in  the  nose,  an  exudate  like  that  of  membranous 
rhinitis  proper  can  doubtless  ensue  from  infection  by  any  one  of  several 
species  of  pathogenic  micro-organisms ;  in  many  of  the  cases  only  staphylo- 
cocci and  streptococci  have  been  found  ;  while  in  others  of  identical  clinical 
course  Klebs-I^offler  diphtheria  bacilli  have  been  demonstrated — albeit  often- 
times sparse  in  numbers,  of  questionable  virulence,  or  mixed  with  other 
microbes.  Of  twenty-two  cases  which  Avere  subjected  by  Edmund  Meyer'  to 
both  microscopic  and  bacteriologic  investigation  with  animal  experiments,  in 
thirteen  virulent  diphtheria  bacilli  were  present,  and  in  nine  there  were 
streptococci  of  little  virulence  and  the  staphylococcus  pyogenes  albus  and 
aureus.    The  clinical  course  in  both  series  of  cases  was  essentially  the  same. 

It  is  true  that  the  disease  which  has  acquired  the  name  of  membranous 
rhinitis,  even  when  the  diphtheria  bacillus  is  associated  therewith,  differs 
radically  in  symptomatology  from  typical  nasal  diphtheria.  Its  manifesta- 
tions are  chiefly  local,  it  is  not  accompanied  by  constitutional  symptoms  other 
than  those  of  a  "  cold  in  the  head,"  and  it  shows  but  little  disposition  to  extend 
to  the  throat.  Hence  in  those  cases  in  which  the  Klebs-Loffler  bacillus  has 
been  reported,  it  has  sometimes  been  suggested  that  this  in  reality  might  be 
the  pseudo-diphtheria  bacillus  of  Hoffmann,  Avhich  is  little  virulent,  but 
which  morphologically,  studied  only  by  the  microscope,  is  quite  similar  to 
the  diphtheria  bacillus.  As  is  now  well-known,  the  pseudo-bacillus  is  viewed 
by  Escherich  as  an  independent  organism,  but  by  Roux  and  Yersin  as  an 
attenuated  form  of  the  Klebs-Loffler  bacillus.  Again,  since  diphtheria  bacilli 
are  occasionally  present  in  healthy  throats,  and  as  their  detection  alone,  unac- 
companied by'  the  usual  symptoms,  hardly  suffices  for  a  diagnosis  of  diph- 
'  Archiv  f.  Laryngologie,  etc.,  Vierter  Band,  Heft  2,  S.  263. 
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theria,  so  also  in  the  nose  the  presence  of  ii  few  such  bacilli  does  not  rcncler 
it  certain  that  they  constitute  the  responsil)le  cause  of  the  raenibranous  rhin- 
itis. In  this  connection,  Dr.  W.  PL  Gross/  of  tiic  Children's  Hospital  of 
Boston,  presents  valuable  corroborative  evidence.  Weekly  culture  examina- 
tions were  made  from  the  normal  throats  and  noses  of  300  children,  the 
Klebs-Loffler  bacillus  being  found  in  8  per  cent,  of  the  cases.  Of  this 
number  the  nose  was  the  habitiit  in  65  per  cent,  and  the  throat  in  35  per 
cent.    In  none  of  these  did  clinical  diphtheria  develop. 

However,  since  in  Edmund  Meyer's  thirteen  cases  all  the  Klebs-Lbffler 
bacilli  were  found  to  be  virulent,  it  is  impossible  to  escape  the  conclusion 
that  these  cases  at  least  were  of  diphtheritic  origin,  and  that  there  are  con- 
ditions not  yet  definitely  known,  pertaining  to  the  resistance  of  the  individual 
or  to  the  degree  of  virulence  and  number  of  the  micro-organisms,  which 
determine  a  wide  variation  from  the  usual  clinical  picture  of  nasal  diphtheria. 
Until  these  conditions  are  better  understood  such  cases  will  be  found  classed 
under  the  designation  "membranous  rhinitis;"  although  it  is  expected  that 
in  the  immediate  future  the  general  term  "  diphtheria  "  will  have  appropri- 
ated most  of  them  for  its  own. 

Etiology. — From  an  etiologic  point  of  view  one  may  therefore  divide  so- 
called  membranous  rhinitis  into  two  types :  diphtheritic  and  non-diphtheritic. 
Corroborative  evidence  of  the  identity  of  the  diphtheritic  type  of  mem- 
branous rhinitis  with  true  diphtheria  is  occasionally  obtainable  in  a  definite 
history  of  exposure  to  infection  while  in  attendance  upon  diphtheria  patients. 

Case  I. — Miss  ,  a  trained  nurse,  applied  for  treatment  at  St.  Luke's  Hospital, 

complaining  of  obstruction  of  the  left  nostril,  which  she  had  at  first  attributed  to  a 
"cold."  The  inflammation  had  commenced  while  she  was  nursing  a  diphtheria  patient, 
and  she  had  been  under  the  treatment  of  her  patient's  physician  for  about  eight  days. 
During  that  time  the  passage  was  occluded  by  a  white  membranous  exudate,  pieces  of 
which  were  detached  by  forceps  and  subjected  to  bacteriological  examination,  disclosing 
Klebs-Lofiier  bacilli.  On  personal  examination  at  the  end  of  the  eighth  day  the  vesti- 
bule of  the  nose  and  the  upper  lip  were  found  tumefied  and  incrusted  by  an  excoriating 
discharge,  while  the  septui.a  and  anterior  part  of  the  inferior  turbinal  body  were  still 
covered  by  a  thin  whitish  exudate.  On  account  of  the  swelling  it  was  impossible  to  de- 
termine the  exact  extent  of  the  exudate;  but  none  was  visible  by  posterior  rhinoscopic 
examination.  A  culture  taken  at  this  time  again  disclosed  Klebs-Lofiler  bacilli  mingled 
with  cocci.  The  right  nostril,  while  somewhat  inflamed,  presented  no  exudate.  The 
patient  had  not  complained  of  any  constitutional  symptoms  whatever,  but  appeared 
worn-out  and  anemic:  she  had  continued  her  nursing  duties  to  the  end  and  left  the 
hospital  the  same  day  to  rest  at  her  own  home. 

Case  II. — Dr.  S  ,  a  young  physician,  was  interne  at  the  Children's  Free  Hos- 
pital of  Detroit  during  an  epidemic  of  diphtheria.  A  few  days  after  the  cessation  of 
this  continuous  exposure  he  noticed  an  inflammation  in  the  left  nostril,  which  pro- 
gressed to  the  point  of  total  occlusion  by  swelling  and  a  white  exudate,  with  an  excori- 
ating discharge.  He  stated  that  this  exudate  had  been  so  plentiful  that  shreds  could 
readily  be  detached.  He  was  examined  about  the  seventh  day,  at  which  time  the  mem- 
brane consisted  of  a  mere  film  covering  an  excoriated  surface  which  embraced  the  vesti- 
bule, the  cartilaginous  septum,  and  the  anterior  part  of  the  external  nasal  wall,  extend- 
ing backward  not  exceeding  three  centimeters.  A  culture  was  taken  and  examined  by 
Dr.  Gehrman,  of  the  Chicago  Health  Department,  in  conjunction  with  his  assistant  and 
the  patient  himself,  who  reported  the  presence  of  Klebs-Loffler  bacilli.  There  were  no 
constitutional  symptoms,  and  convalescence  was  complete  in  three  weeks. 

It  is  thus  seen  that  a  liability  to  the  dissemination  of  diphtheria  lurks  in 
the  diphtheritic  type  of  membranous  rhinitis ;  it  doubtless  escapes  medical 
observation  and  treatment  many  times,  being  regarded  by  the  parents  of  the 
affected  children  simply  as  a  "cold,"  while  in  reality,  from  etiologic  and 
pathologic  standpoints,  it  is  veritable  diphtheria,  differing  only  in  degree 
•  University  Medical  Magazine,  Oct.,  1896;  Medicine,  Nov.,  1896. 
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rather  than  in  kind.  Nevertheless,  one  is  not  justified  in  assuming  all  cases 
of  nienil)ranous  rhinitis  to  be  dij)htlieritic,  for  in  many  the  most  careful  search 
has  disclosed  only  cocci.  The  crucial  test  lies  in  the  microscopic  examination 
of  a  culture,  which  should  be  deemed  imperative  in  every  case. 

Pathology. — The  structure  of  the  ])seud()-membrane  is  similar  to  that 
which  occurs  elsewhere  in  diphtheria.  Mici-oseopically,  it  is  comjjosed  of 
proliferated  epithelial  cells  in  a  fibrinous  network. 

Symptoms. — The  symptoms  are  nnich  the  same  for  both  types  of  the 
disease,  and  are  ushered  in  by  dryness  and  fulness  of  the  nostrils  with  ])ei- 
sistent  tickling;  later  there  is  a  free  discharge,  watery  at  first,  but  becoming 
thick  and  tenacious.  By  the  third  day  an  exudate  will  have  formed,  which, 
if  torn  away  by  forceps,  leaves  bleeding  points  and  soon  re-forms.  The  fibrin- 
ous deposit  may  occur  in  one  or  both  nostrils  and  may  embrace  any  or  all 
parts  of  the  ])assages,  extending  a  variable  distance  backward.  It  rarely 
embraces  the  throat,  although  it  may  do  so ;  or  rather  in  these  instances  it 
seems  to  originate  in  conjunction  with  acute  infectious  ])seu(lo-membranous 
inflammation  of  the  faucial  and  jiost-nasal  tonsils.  Much  discomfort  ensues 
from  the  total  occlusion  of  one  or  both  nostrils  and  from  the  excoriation  and 
tumefaction  of  the  anterior  nares,  the  external  nose  and  ujjper  lij)  being  at 
times  so  red  and  swollen  as  to  suggest  erysipelas.  In  fact,  it  is  likely  that 
the  micro-organism  of  erysipelas  mny  be  one  of  those  capable  of  producing 
membranous  rhinitis.    These  conditions  are  well  exemplified  in 

Case  III. — Dr.  D  liad  been  exposed  by  attendance  upon  a  case  of  scarlet  fever 

with  membranous  deposit  in  tlic  j)harynx.  He  was  taken  ill  with  the  characteristic 
symptoms  of  acute  infectious  |)Scudo-membranous  tonsillitis.  Within  the  right  nostril 
was  observed  a  distinct  exudate  covering  the  vestibule,  cartilaginous  septum,  inferior 
turbinal  body,  and  other  parts  as  far  as  one  could  see.  It  differed  from  the  ideal  diph- 
theritic deposit,  being  thinner  and  semi-translucent,  and  had  more  the  aspect  of  epithe- 
lial d6bris ;  but  was  evidently  not  merely  such.  The  nose  externally  was  swollen  and 
of  a  decidedly  erysipelatous  hue,  the  redness  being  confined,  however,  and  not  extend- 
ing above  tlie  bridge  of  tlie  nose. 

Diagnosis. — This  will  depend  upon  attention  to  the  salient  features 
already  described  ;  if  seen  late,  after  the  characteristic  apjioa ranees  have  sub- 
sided, it  might  be  mistaken  for  simple  rhinitis  which  had  led  to  excoriation 
of  the  vestibule  or  for  secondary  syphilis.    Erysipelas  should  be  kept  in  mind. 

Prognosis. — The  disease  has  endured  usually  for  about  three  weeks ;  nor 
has  this  jieriod  varied  in  consequence  of  treatment,  although  the  comfort  of 
the  patient  is  conserved  by  remedial  measures. 

Treatment. — For  the  diphtheritic  type  of  membranous  rhinitis  antitoxin 
should  be  injected,  provided  the  condition  assumes  a  degree  of  gravity.  One 
would  expect  this  to  ameliorate  the  condition  and  shorten  the  duration  of  the 
disease. 

For  the  non-diphtheritic  type  the  tincture  of  the  chlorid  of  iron  inter- 
nally best  meets  the  indications.  Locally  a  variety  of  medicaments  have 
been  used;  often,  however,  with  disappointing  results.  Cocain  in  2  per 
cent,  to  4  per  cent,  solution  fails  to  exert  its  customary  degree  of  retraction  ; 
but  wisely  employed,  especially  by  means  of  cotton  tampons,  it  affords  relief 
and  is  serviceable  preceding  the  ai)plication  of  other  remedies.  In  my  own 
cases,  following  the  cocain  I  have  applied  satisfactorily  by  tampons  this 
lotion  : 

'Sf.  Resorcin, 

Ol.  amygdalae, 
Glvcerinse, 
Alcohol, 
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For  its  destructive  effects  upon  tlie  membrane  a  weak  solution  of  one 
of  the  iron  preparations  has  been  commended.  Loffler's  solution,  appropri- 
ately diluted  for  nasal  use,  might  be  substituted.  It  is  composed  as  follows  : 
Menthol,  10  gm. ;  toluene,  q.  s.  ad.,  36  c.c. ;  creolin,  2  c.c. ;  iron  chlorid 
solution,  4  c.c. ;  alcohol,  q.  s.  ad.,  100  c.c.  Medicaments  which  smart  and 
irritate  the  nostrils  for  any  length  of  time  had  better  be  avoided  or  their 
strength  reduced.  For  his  own  use  an  alkaline  and  antiseptic  spray  con- 
duces to  the  comfort  of  the  patient — e.  g. : 

^.  Menthol,  gr 
01.  eucalypti,  gr 
01.  gaultheriae,  gr 
Sodii  bicarbonatis,  3j 
Sodii  boratis,  3j  ^ 

Glycerini,  f  oiss 

Aquae,  q.  s.  ad.,  f  liv 
Sig.— To  be  diluted  by  adding  one  to  three  teaspoonfuls  of  medicine  to 
an  ounce  of  water  for  a  spray. 

Abscess  of  the  Nasal  Septum. — The  condition  which  for  the  sake  of 
simplicity  in  nomenclature  is  designated  "abscess  of  the  septum"  only  occa- 
sionally presents  the  typical  characteristics  of  acute  circumscribed  suppura- 
tion. When  caused  by  traumatism,  the  first  Stage  may  be  an  eifusion  of 
blood  beneath  the  muco-perichondrium  of  the  cartilaginous  septum,  which  is 
termed  "  hematoma  of  the  septum."  In  time  the  blood  degenerates,  perhaps 
becomes  infected  by  pyogenic  micro-organisms,  and  changes  to  a  brownish- 


.22; 
1. 
1. 
4. 
4. 
45. 
120.— M. 


yellow  fluid,  which  when  evacuated  ajipears  neither  like  blood  nor  typical 
pus.  In  this  state  it  has  been  called  "  cold  abscess."  Again,  when  it  origi- 
nates without  traumatism  and  runs  an  acute  course,  Avith  pain,  fever,  and 
obstructive  swelling,  terminating  in  ideal  suppuration,  it  has  been  spoken  of 
as  "acute  perichondritis."  Jurasz'  has  described  a  form  in  which  the  con- 
tained fluid  is  at  first  serous,  tei'med  serous  perichondritis.  Some  sort  of 
abscess  is  the  culminating  stage  of  all  these  conditions  (see  page  1117). 
*  Journal  of  Laryngology,  etc.,  Nov.,  1896,  p.  266. 
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Altliough  it  might  be  possible  for  the  bony  portions  to  be  affected,  the 
usual  scat  of  the  disease  is  the  cartilaginous  part  of  the  septum,  and  it  may  be 
either  unilateral  or  bilateral. 

Etiolog-y. — The  most  frequent  cause  is  believed  to  be  traumatism — e.  r/. 
blows  or  falls  upon  the  nose;  yet  in  many  cases  it  is  impossible  to  establish 
this  relationship.  Slight  contusions,  readily  forgotten,  can  determine  a  hema- 
toma of  the  septum.  This  may  run  an  insidious  course,  endure  for  days  or 
weeks,  and  undergo  spontaneous  absorption,  having  been  little  noticed  ;  but 
in  other  instances  the  blood  changes  to  sanguinolent  pus  and  the  cartilage 
itself  disintegrates,  the  abscess-contents  being  retained  by  the  bulging  muco- 
perichondrium.  Pyogenic  micro-organisms  could  excite  suppuration  in  these 
and  also  in  so-called  idiopathic  cases  by  gaining  an  entrance  through  the 
excoriations  which  are  frequent  on  these  surfaces.  The  disease  may  occur 
also  during  the  course  of  ty})hoid  fever  or  small-pox  ;  and  Schech  '  calls 
attention  to  the  frequency  with  which  facial  erysipelas  proceeds  from  abra- 
sions upon  the  septum,  and  infers  that  abscess  of  the  septum  can  be  caused  by 
infection  by  the  streptococcus  erysipelatus.  In  many  cases  still  it  is  quite 
impossible  to  assign  any  definite  cause.  This  was  true  in  the  following  case, 
which  is  a  typical  example  of  the  variety  termed  cold  abscess  : 

Case  I. — Master  G  ,  aged  sixteen  years,  while  away  from  home  at  school,  began 

to  suffer  from  nasal  obstruction,  wjiicb  he  attributed  to  an  acute  exacerbation  of  his  cus- 
tomary "  catarrh."  No  history  of  traumatism  could  be  elicited,  the  disease  having 
seemingly  commenced  as  a  cold  and  continued  several  weeks  before  it  received  serious 
consideration.  But  nasal  obstruction  and  swelling  within  and  without  the  nose  gradu- 
ally grew  so  serious  that  he  was  sent  home,  where  he  was  confined  to  bed,  supposed  to 
be  suffering  from  asthma.  On  examination  the  diagnosis  was  at  once  apparent,  for  from 
each  side  of  the  septum  bulged  a  fluctuating  tumor  which  completely  blocked  both  nos- 
trils. The  enveloping  mucosa  was  unbroken,  somewhat  inflamed,  and  the  nose  generally 
reddened  and  edematous.  A  brownish-yellow  liquid  was  withdrawn  by  a  hypodermic 
syringe,  and  this  was  followed  by  a  free  incision  toward  the  base  of  one  side  and  gentle 
curetting  of  the  cavity.  The  central  portion  of  cartilage  had  liquefied  ;  but  it  redevel- 
oped from  the  muco-perichondrium  and  perfect  recovery  ensued. 

Symptoms. — In  case  of  the  transition  of  a  hematoma  into  an  abscess,  the 
disease  may  manifest  itself  either  quite  insidiously  or  the  suppurative  change 
may  ensue  quickly  and  be  associated  with  sneezing,  general  nasal  irritation, 
and  slight  fever.  In  either  event  the  salient  symptom  ultimately  complained 
of  will  be  obstruction  to  nasal  respiration,  together  with  the  discomforts  of 
mouth-breathing. 

When  the  abscess  arises  in  the  form  and  in  consequence  of  acute  peri- 
chondritis, it  is  ushered  in  during  a  few  days  by  symptoms  indicating  a  high 
degree  of  inflammation — e.  g.  chill,  pronounced  fever,  swelling  and  redness  of 
the  whole  organ.  Spontaneous  rupture  is  more  apt  to  occur  quickly  in  this 
than  in  the  former  type,  although  it  may  be  much  delayed  after  the  subsidence 
of  the  inflammatory  symptoms,  leaving  again  nasal  obstruction  as  the  salient 
symptom. 

Case  II.  exemplifies  the  latter  tvpe.    Mr.  ,  aged  twenty-six  years,  thought  he 

had  contracted  a  severe  "  cold  in  the  head,"  the  condition  commencing  with  chilly  sen- 
sations, followed  by  headache,  fever,  local  sensitiveness,  and  redness  extending  to  the 
bridge  of  the  nose.  These  symptoms  gradually  subsided,  but  were  replaced  by  nasal 
obstruction  and  what  he  now  supposed  was  chronic  nasal  catarrh.  The  examination  was 
not  made  till  the  third  week,  when  a  fluctuating  tumor  was  observed  to  bulge  from  each 
side  of  the  septum.  Typical  pus  was  evacuated  by  an  incision  and  the  cavity  curetted. 
The  destroyed  central^art  of  the  cartilage  ultimately  redeveloped  without  deformity. 
He  positively  denied  the  least  probability  of  traumatism  as  a  cause. 

'  Die.  Krankheiten  der  Mundh'dhle,  des  Rachms  und  der  Nose,  5  Aufl.,  1896,  S.  298. 
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Diagnosis.— By  simple  inspection  with  the  head  tilted  backward  the 
semicircular  tumor  may  be  seen  bulging  from  one  or  both  sides  of  the  septum 
(Fig.  569).  Palpation"  by  a  probe  will  cause  deep  pitting  or  even  fluctuation, 
and*aspiration  by  a  hypodermic  needle  will  provide  a  sample  of  the  contents. 
It  may  thus  be  readily  distinguished  from  polypus,  for  which  it  is  most  com- 
monly mistaken  by  novices,  which  occurs  but  rarely  in  this  situation ;  and 
also  from  syphilitic  gumma,  which  commonly  develops  at  just  this  spot.  I 
have  seen  one  case  of  gumma,  in  which  the  central  part  had  liquefied  before 
the  occurrence  of  superficial  ulceration,  in  which  the  diagnosis  would  have 
been  impossible  had  not  other  syphilitic  signs  been  present. 

Prognosis. — If  recognized  reasonably  early  and  the  abscess  evacuated, 
the  prognosis  is  very  good.  Notwithstanding  complete  liquefaction  of  the 
cartilage  itself,  if  the  muco-perichondrium  be  preserved  another  cartilaginous 
septum  will  develop,  and  this  usually  without  deformity.  However,  if  the 
<3isease  be  unrecognized  or  if  the  inflammatory  action  extend  to  the  antero- 
superior  border  of  the  septum,  the  line  of  junction  of  the  septum  with  the 
lateral  cartilages  and  nasal  bones,  softening  and  depression  of  these,  which 
constitute  the  dorsum  of  the  nose,  will  result.  Apart  from  this  "  saddle- 
back" deformity  or  in  conjunction  with  it,  perforation  of  the  septum  can 
also  ensue. 

Treatment. — When  the  initial  stage  is  a  hematoma,  cold  applications 
would  be  suitable.  In  any  event,  as  soon  as  pus  is  present  a  rather  free 
incision  should  be  made  low  down  on  one  side  and  the  contents  e^^pressed. 
This  should  be  reopened  daily  with  a  probe  until  the  cavity  has  been  effaced. 
It  is  probably  not  necessary  to  curette,  wash  out,  or  pack  the  cavity  with 
gauze,  although  one  or  all  of  these  may  seem  desirable  at  times. 

Abscess  and  Furuncle  of  the  Nasal  Wing. — Furunculosis  of  the 
wing  of  the  nose  is  of  frequent  occurrence  and  results  commonly  from  infec- 
tion or  irritation  in  or  about  the  hair-follicles,  as  from  pulling  out  hairs. 
The  boil  is  usually  quite  small,  scarcely  more  than  a  "  pimple,"  but  is  accom- 
panied by  an  amount  of  tenderness,  swelling,  and  redness  of  the  nasal  ap- 
pendage quite  disproportionate  to  its  size.  It  points  inside  the  wing  of  the 
nose  in  a  position  difficult  of  observation  even  with  a  nasal  speculum,  but  it 
can  be  exposed  to  view  in  a  small  rhinoscopic  mirror  held  just  within  the 
vestibule.  It  should  be  punctured  as  soon  as  suppuration  is  evident,  as  this 
will  abbreviate  materially  the  incidental  discomfort. 

Genuine  abscess  occurs,  but  much  more  rarely,  in  the  same  situation,  and 
may  be  ascribed  to  similar  causes.  I  have  observed  but  few  cases  ;  in  one  of 
them,  however,  the  abscess  had  attained  the  size  of  a  hickory-nut,  with  large 
swelling  and  total  occlusion  of  the  nostril.  Laudable  pus  was  evacuated  by 
an  incision  made  from  within. 

L.  Wroblewski  ^  mentions  having  seen  and  operated  upon  several  cases  of 
abscess  of  the  wing  of  the  nose  occasioned  by  the  bacillus  anthrax  benignus. 

!Rrysipelas  of  the  Nose. — Too  little  attention  has  been  drawn  to  the 
fact  that  so-called  idiopathic  facial  erysipelas  quite  commonly  originates 
within  the  nose. 

Etiology. — The  cause  here,  as  elsewhere,  is  an  infection  by  the  strepto- 
coccus erysipelatus,  a  micro-organism  specific  to  erysipelas,  which  gains 
entrance  through  fissures  and  excoriations  which  frequently  afl'ect  the  anterior 
nares  and  the  cartilaginous  septum  as  well  as  more  rarely  the  deeper  surfaces 
of  the  nasal  fossae.  Otherwise  trifling  intranasal  operations  may  furnish  the 
responsible  gap,  and  it  is  even  possible,  although  not  proven,  that  infection 

'  Archivfur  Laryngologie  und  Rkinologie,  ii  [or  Zweiter],  Band,  1895,  S.  297. 
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may  occur  thr()iig:h  un  unbroken  surface.  Certain  persons  are  predisposed  to 
infection  on  the  sli^lito.st  provocation. 

Symptoms. — Tiie  anection  conunences  like  an  acute  rhinitis  of  unusual 
severity.  The  temperature  runs  liigh,  there  is  total  occlusion  of  the  nostrils, 
a  |)rofuse  excoriating  muco-purulent  secretion,  swelling  with  erysipelatous 
redness  of  the  nasal  appendage,  and  later  an  extension  of  the  erysipelatous 
dermatitis  to  a  variable  tlistance  over  the  face.  In  like  manner  it  may  ex- 
tend posteriorly  to  the  naso-pharynx  and  pharynx  or  involve  the  collateral 
sinuses  of  the  nose — a  combination  which  may  present  the  gravest  aspects. 
On  inspection  the  nasal  mucosa  appears  of  a  dusky-red  color,  or  it  may  be 
covered  by  a  thin  milky  exudate. 

Treatment. — By  way  of  prophylaxis,  especially  with  those  who  have  a 
history  of  previous  attacks,  excoriations  and  fissures  should  receive  adequate 
attention  to  secure  prompt  healing  ;  all  operative  measures  not  strictly  neces- 
sary should  be  avoided  and  others  made  with  thorough  antiseptic  precautions. 

During  the  attack,  for  internal  administration,  the  classical  remedy  for 
erysipelas,  tincture  of  the  chlorid  of  iron  in  doses  of  ten  minims  and  upward, 
has  not  been  successfully  suj)erseded.  Locally,  for  intranasal  use,  sprays 
Nos.  1  and  2,  formula}  for  which  are  given  in  the  section  on  acute  rhinitis, 
serve  a  useful  purpose  ;  and  as  a  topical  application  for  the  excoriated  anterior 
nares  and  inflamed  skin  surfaces,  the  resorcin  mixture  detailed  in  the  section 
on  membranous  rhinitis  can  be  commended. 

:Epistaxis — Nose-bleed. — Epistaxis  {epi  daxo,  to  flow  drop  by  drop) 
is  a  hemorrhage  from  the  nose,  and  varies  in  degree  from  a  trifling  incon- 
venience to  an  occurrence  which  involves  grave  danger  to  life. 

Etiology,  Pathology,  and  Varieties. — 1.  Idiopathic. — Even  when  ap- 
parently spontaneous,  a  slight  traumatism  as  in  picking  the  nose  or  using  a 
handkerchief  roughly  may  be  the  exciting  cause.  The  bleeding  point  can  be 
anywhere  in  the  nasal  fossre  ;  but  in  90  per  cent,  of  the  cases  by  actual  count ' 
it  is  found  just  within  the  nostril  on  the  cartilaginous  septum.  This  structure 
is  richly  supplied  with  blood  by  the  anterior  artery  of  the  septum,  a  branch 
of  the  superior  maxillary,  and  in  copious  hemorrhages  it  may  be  the  artery  of 
the  septum  itself  or  some  of  its  twigs  which  have  been  oj)ened.  The  vessels 
are  poorly  protected  by  a  thin  mucosa,  and  the  spot  is  much  subject  to  erosion, 
ulceration,  and  incrustation.  With  vessels  thus  ready  to  break  at  any  mo- 
ment, a  variety  of  local  and  constitutional  conditions  serve  to  excite  bleeding. 

It  is  a  well-known  symptom  of  typhoid,  malarial,  and  pneumonic  fevers. 
It  is  liable  to  ensue  upon  violent  exercise  or  to  accompany  "  rush  of  blood  to 
the  head,"  from  whatever  cause,  especially  in  plethoric  individuals  and  in 
persons  affected  with  passive  congestion  of  the  venous  system  from  organic 
disease  of  the  heart,  liver,  or  kidneys,  and  during  pregnancy.  It  follows 
large  doses  of  quinin.  It  is  of  course  a  symptom  in  ulcerative  syphilitic 
disease,  in  angioma  or  "bleeding  polypus  of  the  septum,"  in  sarcoma,  carci- 
noma, and  other  nasal  neoplasms.  In  elderly  persons,  if  recurrent  and  with- 
out other  cause,  it  indicates  an  ominous  degeneration  of  the  vessels.  This  I 
have  observed  in  the  case  of  an  aged  gentleman  who  had  bled  |)rofusely  in 
spite  of  remedies  and  through  the  packings  for  three  days,  when  careful 
examination  by  reflected  light  and  with  rapid  swabbing  disclosed  a  s])urting 
artery  of  the  septum,  which  was  instantly  sealed  by  electro-cauterization. 

Vicanou.H  epiMaxi^  is  a  substitution  of  nasal  hemorrhage  for  the  natural 
menstrual  flow,  and  occurs  at  times  of  acute  suppression  of  the  menstrual 
function  or  of  its  difficult  establishment  about  the  age  of  puberty  and  during 

'  Chiari  and  Baumgarten,  cited  by  Bosworth  :  Diseases  of  the  Nose  and  Throat,  vol.  i.  p.  312. 
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the  menopause.  Doubtless  in  these  cases,  also,  there  is  a  weakness  or  erosion 
of  the  vessels  of  the  septum,  which  are  unable  to  withstand  the  hyperemia  of 
the  head  which  results  during  perversion  of  menstruation.  The  menstrual 
moliraen,  including  the  congestive  headache,  is  relieved  by  the  vicarious 
epistaxis,  which  within  reasonable  limits  may  be  regarded  as  beneficial  rather 
than  detrimental.  In  one  case  cited  by  Friinkel,'  however,  the  recurrent 
nasal  flow  was  so  profuse  that  a  fatal  termination  ensued. 

2.  Traumatic. — Hemorrhage  following  fractures  and  other  intranasal  ac- 
cidents, Avhile  profuse  for  a  short  time,  commonly  ceases  spontaneously.  If 
persistent  in  spite  of  packing,  it  indicates  an  injury  to  neighboring  parts. 
Serious  bleeding  has  occasionally  resulted  from  otherwise  trifling  intranasal 
operations — e.g.  removal  of  spurs  from  the  septum,  cauterization  of  the 
conchjB,  etc.,  so  that  means  to  cope  with  this  contingency  should  be  provided 
and  operations  possibly  declined  on  persons  from  whom  a  bleeding  history  is 
elicited. 

Symptoms. — Only  the  premonitory  symptoms  of  those  subject  to  habitual 
epistaxis  require  special  mention.  Patients  complain  of  vertigo,  tinnitus, 
temporal  throbbing,  a  sense  of  cerebral  pressure  and  headache,  while  the 
cheeks  are  flushed  and  the  conjunctivae  injected.  They  are  gratified  at  the 
bleeding  for  the  relief  which  it  brings. 

Diagnosis. — In  the  absence  of  actual  hemorrhage  only  a  careful  search 
and  palpation  with  a  probe,  at  the  risk  of  exciting  bleeding,  will  disclose  the 
responsible  vessels. 

Treatment. — Most  attacks  cease  spontaneously  inside  of  half  an  hour. 
Simple  expedients  are :  the  superficial  plugging  of  the  nostril  with  cotton, 
pressure  of  the  nasal  wing  against  the  septum,  the  insertion  of  a  finger  into 
the  bleeding  nostril,  ice  applied  to  the  side  of  the  nose  and  held  in  the  mouth, 
the  application  of  ice  in  small  pieces  within  the  nostrils,  ice  to  the  back  of 
the  neck  and  along  the  spine  for  its  reflex  action,  the  injection  of  hot  water, 
120°  F.,  or  spraying  of  hot  vaselin  into  the  nose,^  damming  of  the  blood 
into  the  general  venous  system  by  constriction  of  the  extremities  near  the 
trunk  by  straps  or  handkerchiefs,  and  the  administration  internally  of  a 
mixture  of  gallic  acid,  antipyrin,  and  fluid  extract  of  ergot. 

Spraying  the  nostril  by  strong  astringent  solutions  of  tannic  acid,  iron,  or 
alum  is  seldom  effective  and  is  objectionable  on  account  of  the  irritation  pro- 
duced, although  the  insufflation  of  powdered  matico  is  generally  commended. 
A  better  and  really  eifective  spray  is  composed  of  4  per  cent,  solution  of 
cocain  in  2  per  cent,  solution  of  antipyrin,  materials  which  act  as  powerful 
vessel-constrictors.  After  spraying,  a  pledget  of  cotton  soaked  in  peroxid 
of  hydrogen  may  be  introduced  well  into  the  nostril,  the  pressure  from  the 
liberated  gas  in  all  directions  assisting  in  the  formation  of  a  clot. 

Really  serious  cases  are  prone  to  resist  all  of  these  measures,  and  then  one 
must  either  locate  the  bleeding  vessel  by  rapid  swabbing  and  cauterize  it  by 
electricity,  chromic  acid,  or  nitrate  of  silver,  named  in  the  order  of  desirabil- 
ity, or,  in  case  the  hemorrhage  is  too  profuse  to  permit  of  this  procedure,  or  if 
for  other  reasons  it  cannot  be  accomplished,  one  should  pack  the  nasal  fossa 
from  front  to  back  with  10  per  cent,  moist  iodoform  gauze.  This  is  best 
done  by  a  slight  modification  of  the  plan  first  proposed  by  Dr.  E.  Fletcher 
Ingals.'  Two  strips  of  double-thickness  gauze,  each  two  feet  in  length  and  a 
full  inch  in  width,  are  prepared,  and  near  the  distal  end  of  each  (the  end  first 

'  Ziemssen's  Cyclopedia,  vol.  iv.  p.  152. 

*  Frank  M.  llumboUl :  The  Lnryngnxcnpe,  1896. 

'  E.  Fletcher  Ingals :  Diseases  of  ihe  Chest,  Throat,  and  JSa.-al  Cavities,  p.  550 
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to  be  inserted)  a  strong  thread  is  tied.  Tlie  first  strip  is  passed  through  the 
inferior  meatus  to  tiie  naso-pharynx,  fold  after  fold  being  pushed  in  until  the 
lower  ehannel  is  full.  The  second  strij)  is  passed  in  like  manner  well  into  the 
middle  meatus,  and  traction  is  then  made  on  the  threads  in  ortler  firmly  to  pack 
the  gauze  at  the  rear  end,  the  surplus  of  gauze  in  front  is  cut  off  and  the 
threads  anchored  to  a  j)addcd  stick  across  the  nostril.  In  narrow  nostrils 
there  may  be  room  to  manipulate  but  one  strip  of  gauze,  and  this  will  then 
suffice.  The  point  is  that  the  gauze  shall  be  placed  as  far  backward  as  the 
naso-pharynx  and  not  merely  stuck  in  front. 

Plugging  the  posterior  nares  is  a  common  resort  for  obstinate  epistaxis ; 
but  it  is  liable  to  provoke  inflammation  of  the  middle  ear,  mastoiditis,  and 
brain  complications.  I  have  seen  a  patient's  life  placed  in  jeopardy  thereby, 
and  am  firmly  of  the  opinion  that  posterior  plugging  should  be  avoided 
whenever  j)0ssible.  A  substitute  is  found  in  the  above-described  method  of 
packing  the  nose  from  in  front,  which  will  suffice  for  all  cases  of  strictly 
nasal  hemorrhage. 

When,  however,  the  bleeding  is  from  the  nsiso-pharynx  itself,  as  from  the 
removal  of  "adenoids"  or  tumors  or  from  operations  on  the  posterior  ends 
of  the  turbinated  bodies,  it  may  be  necessary  to  plug  posteriorly. 

A  wad  of  iodoform  gauze,  adapted  in  size  either  to  fit  well  into  the 
clioana  or  to  fill  in  part  tiie  naso-pharynx,  according  to  the  location  of  the 
bleeding  point,  is  tied  across  the  middle  by  strong  double  silk  thread.  A  soft 
catheter  is  passed  through  the  nose,  and  to  its  end,  picked  from  the  pharynx 
by  forceps,  one  doubh;  thread  is  tied,  and  the  plug,  assisted  by  a  finger  around 
the  velum,  is  thus  drawn  into  the  naso-pharynx.  These  threads  are  best 
anchored  to  a  small  padded  stick  across  the  anterior  nares.  The  other  string 
ends,  or  one  of  them,  is  maintained  through  the  mouth  as  "a  leader"  by 
which  to  detach  the  plug.  The  posterior  packing  should  not  remain  longer 
than  twenty-four  to  thirty-six  hours  without  removal.  A  still  less  septic; 
plug  and  one  perfectly  soft  and  globular  can  be  prepared,  as  suggested  to  me 
by  Dr.  Ethan  A.  Gray,  by  making  it  double,  as  it  were,  one  layer  inside  the 
other,  the  strings  being  secured  around  the  inner  kernel  and  both  layers  being 
covered  by  thin  rubber  cloth.  Thus  I  have  saved  the  life  of  one  patient  who 
required  packing  for  a  period  of  five  weeks. 

Note. — Otlier  acute  diseases  of  the  nose,  primary  and  secondary  syphilis,  nasal 
diphtheria,  acute  sinusitis  of  the  maxillary,  frontal,  ethmoid,  or  sphenoid  cavities,  and 
traumatism  will  be  considered  in  the  respective  chapters  devoted  to  these  conditions 
as  a  whole. 


CHRONIC  AFFECTIONS  OF  THE  NOSE 


By  morris  J.  ASCH,  M.  1)., 

OF  NEW  YOEK  CITY. 


Cheonic  hypertrophic  rhinitis  is  a  condition  of  the  nasal  passages  char- 
acterized by  hypertrophy  of  the  mucous  membrane  covering  the  turbinal 
bodies,  by  enlargement  of  the  bodies  themselves,  and  by  outgrowths  from 
the  septum  or  floor  of  the  nose,  which  may  result  from  local  or  constitutional 
causes. 

i^tiology. — Chronic  hypertrophic  rhinitis  may  follow  repeated  attacks 
of  acute  rhinitis,  whether  they  result  from  exposure,  unhygienic  surround- 
ings, or  from  unhealthy  occupations.  Printers  and  workers  in  chemicals  or 
in  trades  where  dust  abounds  are  particularly  liable  to  the  affection,  as  the 
particles  thus  inhaled  aggravate,  if  they  do  not  cause,  it ;  Avhile,  in  addition, 
there  is  the  class  of  Avorkmen  exposed  to  both  climatic  changes  and  dust — 
such  as  dock-laborers  and  workers  in  saw-mills — who  are  frequent  sufferers 
from  the  disease. 

The  condition  is  not  of  rapid  development,  but  comes  on  gradually,  atten- 
tion being  called  to  it  by  the  resulting  inconvenience.  Some  are  peculiarly 
liable  by  reason  of  temperament,  especially  neurotic  individuals.  Constitu- 
tional causes  are  gout  and  defective  nutrition,  Lithemic  patients  are  prone 
to  this  affection  along  with  other  diseases  of  the  throat  and  nose  met  with  in 
gouty  subjects.  Broken-down  constitutions,  whether  resulting  from  syphilis, 
or  from  defective  nutrition  following  acute  disease,  or  any  depressing  cause — 
such  as  insufficient  nourishment  and  poor  surroundings — are  easy  victims  of 
chronic  rhinitis.  Leukemia,  malaria,  and  scrofula  are  all  factors  in  its  causa- 
tion, but  although  chronic  hypertrophic  rhinitis  occurs  mainly  in  those  of 
poor  constitution,  yet  in  persons  otherwise  healthy  an  acute  catarrh  may, 
under  external  influences,  become  chronic  and  give  rise  to  the  pathological 
changes  peculiar  to  this  disease.  It  has  been  observed  as  the  result  of  grip, 
and  is  said  to  occur  sometimes  after  medication  with  iodin  and  mercury. 
Irritation  caused  by  obstruction  of  the  nasal  passage,  deviation,  spurs,  or  by 
the  "narrow  nose"  of  Storck,  may  produce  chronic  hypertrophic  rhinitis,  or 
by  causing  a  passive  hyperemia  aggravate  it  when  resulting  from  any  consti- 
tutional cause. 

Pathology. — The  prominent  condition  in  chronic  hypertrophic  rhinitis 
is  hypertrophy  of  the  turbinal  bodies  and  of  the  mucous  "membrane  covering 
them.  This  membrane  is  richly  supplied  with  blood-vessels,  and  especially 
veins.  It  is  elastic,  and  therefore  erectile,  and  forms  with  the  submucous 
layer  true  corpora  cavernosa,  which  fill  or  collapse  according  as  tliey  are  sup- 
plied with  or  emptied  of  blood.  When  the  walls  of  the  venous  canals  become 
thickened  through  hypertrophy  and  lose  their  elasticity,  the  enlargement  be- 
comes permanent.    Wingrave*  says  that  the  condition  is  not  a  mere  Iiyper- 

^Joum.  of  Laryngol.,  1894. 
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trophy  of  the  structure,  but  consists  of  a  true  degeneration  and  infiltration  of 
the  walls  of  these  vascular  spaces;  the  walls  gradually  losing  their  power  of 
active  recoil,  the  vessels  become  more  and  more  distended  and  a  permanent 
enlargement,  which  is  in  fact  a  varix,  ensues. 

In  the  first  stage  of  the  disease  the  turbinal  borders  are  greatly  enlarged 
and  the  mu(!Ous  covei'ing  soft  and  sodden,  yielding  without  elasticity  to  the 
pressure  of  a  probe.  There  is  a  decided  cellular  infiltration  of  the  epithelium 
and  subepithelial  tissue,  especially  about  the  glands  and  vessels. 

The  epithelial  cells  are  increased  in  number,  the  upper  layers  becoming 
flattened  or  cuboidal,  while  the  ciliated  cells  are  preserved  only  to  a  slight 
extent.  The  venous  channels  are  distended  in  the  deeper  portions.  After  a 
time  the  swelling  of  the  mucous  membrane  becomes  more  marked  and  there 
is  a  change  from  diffuse  infiltration  to  a  circumscribed  thickening.  The  ap- 
pearancic  of  the  parts  now  indicates  a  fibrous  change,  and  the  surface  of  the 
turbinals  may  become  irregular  from  want  of  uniformity  in  the  swelling. 

The  inferior  turbinal  is  the  part  usually  enlarged,  especially  in  its  posterior 
extremity.  The  anterior  extremity  is  also  fre(iuently  affected,  while  it  is  very 
rare  to  find  enlargement  only  of  the  middle  portions.  These  circumscribed 
infiltrations  sometimes  appear  as  true  growths  of  varying  color — sometimes 
purple,  indicating  great  vascularity — sometimes  whitish  because  of  prepon- 
derating connective  tissue  and  thickening  of  the  epithelium. 

The  surface  is  frequently  smooth,  as  in  ordinary  nasal  mucous  membrane; 
at  other  times  papillary  hyper])lasia  is  so  strongly  developed  as  to  give  rise  to 
a  mulberry-like  appearance.  Not  infrequently  myxomatous  changes  occur, 
especially  at  the  anterior  extremity  of  the  inferior  turbinals,  while  papillary 
degeneration  is  rnost  frequently  observed  in  the  posterior  hypertrophies. 
Later  on  we  find  cartilaginous  and  bony  outgrowth  from  the  septum  and 
floor  of  the  nose,  which  by  obstruction  to  respiration  and  by  pressure  act 
injuriously. 

Posteriorly  the  ends  of  the  inferior  turbinals,  when  enlarged,  are  usually 
dark  red,  although  sometimes  white  in  color,  with  a  surface  varying  in  ap- 
pearance, sometimes  smooth  and  rounded,  but  often  rough,  irregular,  and 
mulberry-like,  and  occasionally  they  protrude  into  the  naso-pharynx  so  as  to 
interfere  with  the  functions  of  the  Eustachian  tubes.  The  middle  turbinals 
are  also  the  seat  of  these  hypertrophies,  as  is  also  the  floor  of  the  nose  and 
the  sides  of  the  septum.   The  pharyngeal  tonsil  will  often  be  found  enlarged. 

Later  in  the  disease  all  these  morbid  conditions  become  more  marked. 
The  hypertrophied  tissue  becomes  more  dense  ;  and  in  addition  to  the  tur- 
binal enlargements  we  have  ecchondroses  from  the  septum  and  exostoses 
from  the  anterior  nasal  spine  of  the  superior  maxillary  bone. 

The  middle  turbinals  show  a  hard,  resisting  surface,  filling  the  whole 
meatus,  tightly  pressed  against  the  septum  ;  although  frequently  the  mucous 
membrane  covering  them  becomes  the  seat  of  a  myxomatous  degeneration, 
giving  rise  to  masses  which,  from  their  soft  and  gelatinous  appearance,  may 

be  mistaken  for  polypi.  ,  •     i-i  n 

On  the  posterior  portion  of  the  septum  there  are  thick  cushion-iike  swell- 
ings of  the  same  color  as  the  surrounding  mucous  membrane,  and  from  the 
floor  of  the  nose  and  from  the  posterior  extremity  of  the  inferior  turbinals 
appear  firm  clastic  hypertrophies,  usually  light  in  color,  either  smooth  or 
papillated,  although  when  their  surface  is  rough  they  are  frequently  of  a 
darker  hue.  When  the  hypertrophies  apiicar  on  the  septum  they  are  often 
symmetrical  in  both  nostrils.  The  vault  of  the  pharynx  and  the  larynx  are 
usually  involved  in  the  last  stage  of  the  affection. 
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Symptoms.— In  the  first  stage  of  the  disease  the  symptoms  are  tiiose 
of  ordiiuuy  catarrh.  The  secretion  in  most  cases  is  tiiick  and  scanty,  con- 
taining large  quantities  of  mucin.  It  is  muco-purulent,  and  on  account  of 
its  toughness  dries  most  readily  and  appears  as  odorless  yellow  and  yellow- 
ish-green crusts  on  the  walls  of  the  nasal  cavity  and  at  its  entrance.  In  rare 
cases  the  secretion  is  free,  thin,  and  serous,  as  in  acute  catarrh. 

The  principal  symptom,  however,  and  the  one  most  complained  of,  is  that 
of  more  or  less  nasal  obstruction,  the  degree  varying  with  the  size  of  the  swell- 
ing and  the  character  and  quantity  of  the  secretion.  Accompanying  this  is 
the  discomfort  produced  by  the  accumulation  of  secretion  in  the  naso-pharyux, 
Avhere  it  either  dries  and  is  hawked  out  with  difficulty,  or  is  expectorated  or 
swallowed.  There  is  fulness  of  the  head,  especially  in  the  frontal  region 
and  over  the  eyes,  frequently  followed  by  severe  migraine  ;  in  addition  there 
is  a  sense  of  dryness  of  the  tongue  and  throat,  which  is  almost  continuous. 
The  secretion  of  mucus  in  the  throat  is  abundant^  in  the  mornings,  and  fre- 
quently the  patient  vomits  in  the  effort  to  be  rid  of  it. 

A  common  fact  noticed  is  the  filling  of  the  hypertrophied  turbinal  with 
blood  by  gravitation.  It  frequently  happens  that  when  a  patient  lies  on  the 
side  the  corresponding  hypertrophied  part  will  be  distended,  while  bending 
the  head  forward  will  cause  occlusion  of  both  sides  ;  a  reversal  of  position 
will  favor  the  return  of  the  blood  and  the  restoration  of  function  of  the  part. 

Mouth-breathing,  with  all  its  attendant  evils,  is  a  prominent  feature  of 
the  disease,  and  a  nasal  twang  to  the  voice  is  a  common  accompaniment. 
The  sense  of  smell  is  affected^  and  frequently  complete  anosmia  results,  in 
which  case  the  sense  of  taste  is  also  impaired.  As  a  result  of  the  attempt  to 
clear  the  nose  of  adherent  secretion,  small  hemorrhages  occur ;  and  the  fre- 
quent use  of  the  handkerchief  often  gives  rise  to  painful  eczemas  at  the 
nasal  orifices. 

When  the  middle  turbinals  are  involved,  frequent  and  severe  frontal 
headaches  occur,  the  result  of  pressure  on  the  nasal  branch  of  the  fifth  pair. 
Pharyngitis,  laryngitis,  and  bronchitis  are  also  present  as  the  result  of  the 
nasal  lesion.  Most  common,  however,  as  the  result  of  the  obstruction  of  the 
nasal  passage  we  find  affections  of  the  ear.  Chronic  catarrh  of  the  middle 
ear  and  of  the  Eustachian  tubes  are  frequent  sequelje,  while  tinnitus  and 
vertigo  also  occur. 

The  eyes  also  suffer  as  a  result  of  hypertrophic  catarrh.  Conjunctivitis 
is  not  uncommon.  In  asthenopia  with  headache,  where  correction  of  refrac- 
tion has  not  cured,  the  cause  has  often  been  found  to  be  in  an  enlarged  mid- 
dle turbinal  body,  the  removal  of  which  relieved  all  the  symptoms. 

Among  other  symptoms  due  to  hypertrophic  rhinitis  are  reflex  neuroses  ; 
not  very  common,  it  is  true,  but  still  sufficiently  so  to  warrant  our  examining 
the  nasal  cavities  for  their  probable  cause.  Hay  fever  is  often  relieved  by 
the  removal  of  hypertrophied  tissue  on  the  inferior  or  middle  turbinated 
bodies.  Schech  speaks  of  a  nervous  catarrh  of  similar  origin  where  a  thin, 
clear,  and  extremely  profuse  secretion  makes  its  appearance  suddenly  and  at 
intervals,  associated  with  diminution  or  loss  of  smell,  obstruction  of  the  nose, 
and  violent  sneezing.  These  attacks  last  several  hours,  and  are  most  frequent 
at  the  menstrual  periods.  Vaso-motor  disturbances  are  not  uncommon. 
Reddening  and  swelling  of  the  face  and  conjunctiva  often  appear  on  the 
slightest  irritation,  and  disappear  as  suddenly,  leaving  no  trace. 

Asthma  is  the  most  common  of  the  reflex  disturbances  in  hypertrophic 
rhinitis.  It  usually  comes  on  during  sleep,  and  may  be,  as  suggested  by 
Schech,  the  direct  consequence  of  irritation  of  the  vagus — the  result  of  dis- 
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eased  nasal  mucous  membrane.  Too  much  stress,  he  thinks,  has  been  laid 
on  the  part  the  spongy  tissue  plays  in  the  origin  of  nocturnal  asthma,  though 
it  certixinly  is  a  factor  in  its  production. 

Otiier  reflex  symptoms  that  have  been  observed  are  aphonia,  laryngeal 
spasm,  and  supra-orbital  and  facial  neuralgias.  Spasmodic  cough  is  not  infre- 
quently found  to  be  the  result  of  intranasal  pressure,  and  I  have  often  re- 
lieved a  cough  of  long  standing  by  removal  of  the  hypertrophied  turbinal 
body. 

It  has  be(.'n  my  experience  that  asthma  and  hay  fever,  when  they  can  be 
referred  to  the  nose,  depend  upon  the  hypertrophy  of  the  inferior  turbinals ; 
while  neuralgias  and  headaches  were  as  invariably  the  result  of  pressure  of 
the  middle  turbinal  on  the  septum.  Epileptic  attacks  and  vertigo  may  be 
also  included  among  the  atfections  induced  by  this  disease.  It  will  be  seen, 
then,  that  the  results  of  a  diseased  condition  of  the  intranasal  regions  may 
produce  complications  far  beyond  the  local  trouble  in  sight ;  and  bearing  this 
in  mind,  the  ophthalmic  or  aural  surgeon  of  to-day  can  scarcely  be  said  to 
have  made  a  thorough  examination  of  a  ])atient  when  the  nasal  cavities  have 
not  been  included.  It  is  very  certain  that  the;  presence  of  spurs,  hypertro- 
phies, and  deviations  play  a  very  considerable  part  in  the  production  of 
catarrhal  troubles  both  of  the  eye  and  ear.  Affection  of  the  lachrymal  ducts, 
keratitis,  purulent  dacryocystitis,  and  impaired  vision,  together  with  all  the 
distressing  symptoms  that  belong  to  mouth-breathing,  as  anxiety  at  nigiit, 
disturbed  sleep,  dryness  of  the  pharynx,  larynx,  and  trachea,  with  sometimes 
resulting  inflammation,  disordenid  digestion,  and  mental  dulness,  all  these 
may  follow  the  condition  of  the  nostrils. 

Externally  we  may  have  eczema  of  the  nostrils,  the  result  of  irritation, 
sycosis  from  the  constant  maceration  of  the  upper  lip,  pustules,  erysipelas, 
and  redness  at  the  tip  of  the  nose  from  engorgement,  the  swollen  spongy 
tissue  preventing  a  return  of  the  blood. 

When  we  examine  a  patient  we  find  appearances  varying  with  the  stage 
of  the  disease.  In  its  first  stage  the  nostril  is  more  or  less  occluded  ante- 
riorly by  an  enlarged  inferior  turbinal  body,  which  is  either  red  or  normal  in 
color.  The  enlargement  is  spongy  and  elastic,  and,  although  usually  occu- 
pying the  anterior  extremity  of  the  inferior  turbinal,  it  may  also  be  found 
to  involve  the  middle,  causing  it  to  press  against  the  septum.  Hypertrophy 
of  the  inferior  turbinal  can  be  temporarily  reduced  by  pressure  with  a  flat 
probe,  the  enlarged  sinuses  emptying,  but  immediately  filling  again.  This 
rapid  resumption  of  shape  tends  to  distinguish  the  hypertrophic  from  the 
chronic  form  of  rhinitis  where  pressure  by  a  probe  simply  displaces  a  certain 
amount  of  infiltration. 

Cocain  in  from  2  to  5  ])er  cent,  solution  has  the  same  effect  in  rapidly 
contracting  the  spongy  tissue,  but  does  not  entirely  dissipate  its  tumefaction. 
Those  swellings  that  disappear  entirely  under  cocain  belong  to  simple  chi'onic 
rhinitis,  and  not  to  the  hypertrophic  variety. 

Diagnosis. — There  should  be  no  difficulty  in  making  a  diagnosis  of  this 
affection.  The  only  disease  with  which  it  might  be  confused  is  nasal  polypus, 
but  the  use  of  the  sound  and  of  cocain  should  easily  differentiate  the  two 
conditions.  An  important  point  when  making  the  diagnosis  is  to  ascertain 
whether  the  hypertrophy  is  primary  or  due  to  a  constitutional  cause,  such  as 
syphilis,  as  this  has  an  important  bearing  on  the  prognosis  and  treatment. 

The  prognosis  is  good  if  there  are  no  complications. 

Treatment. — In  the  first  stage  of  the  disease  the  treatment  should  be 
mild,  attention  paid  to  hygienic  surroundings,  the  nasal  passage  protected 
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from  vitiated  atmosphere,  and  in  some  cases  removal  to  another  cliniate 
re(!ommended.  Excess  of  any  kind  must  be  prohibited,  and  any  constitu- 
tional vice  which  might  be  a  factor  in  producing  the  disease  is  to  be  sought 
for  and  eradicated,  if  possible. 

It  is  astonishing  how  much  good  can  be  done  in  the  first  stage  of  the  dis- 
ease simply  by  attention  to  the  ordinary  laws  of  health.  The  local  treatment 
must  be  unirritating.  At  first  only  the  simplest  remedies  should  be  used,  by 
means  of  the  spray  or  irrigation,  by  the  nasal  douche,  the  nasal  douche-cup, 
and  insufflation  of  appropriate  solutions  through  the  anterior  nasal  passage 
into  the  pharynx.  The  spray,  many  formulae  for  which  are  in  constant  use, 
should  be  applied,  if  the  application  be  made  by  the  patient  himself,  by 
means  of  the  hand-ball  atomizer  such  as  is  usually  sold  in  the  shops,  provided 
with  a  blunt  nozzle  to  prevent  injury  to  the  nostril.  When  the  spray  is  used 
by  the  physician  in  his  office,  compressed  air  is  usually  the  motive  power, 
contained  in  a  cylinder  filled  by  means  of  a  hand-pump,  although  the  pump- 
ing may  be  doue  by  means  of  water-power  or  an  electric  motor.^ 

While  I  am  accustomed  to  use  the  spray  in  the  treatment  of  chronic 
rhinitis,  I  do  not  look  upon  it  as  a  curative  measure,  except  in  very  slight 
and  recent  cases,  when  the  cleai'ing  away  of  secretion  gives  the  affected  mucous 
membrane  an  opportunity  to  regain  its  normal  condition.  I  do  find  the 
spray  very  useful,  however,  when  the  pressure  is  raised  to  forty  pounds,  to 
wash  away  crusts  from  the  posterior  nares  and  especially  from  the  vault  of 
the  pharynx — so  much  so  that  I  have  never  had  occasion  to  use  a  posterior 
nasal  syringe  for  the  purpose.  In  atrophic  cases  of  long  standing,  where  the 
secretion  is  very  adherent,  I  have  sometimes  made  use  of  dry  cotton,  wrapped 
on  an  applicator  bent  at  a  right  angle,  to  remove  it,  but  usually  the  force  of 
the  spray  is  sufficient.  If  the  force  of  the  spray  is  increased  gradually  there 
is  no  discomfort,  nor  is  any  injury  inflicted  either  in  the  nostrils  or  the 
Eustachian  tube.  A  very  slight  stain  of  blood  may  follow  the  application, 
but  there  is  no  epistaxis  nor  any  consequence  to  alarm  the  patient. 

The  solution  used  in  the  atomizer  varies  rather  with  the  fancy  of  the 
operator  than  with  the  exigency  of  the  case,  for  any  detergent  alkaline  fluid 
may  be  used.  Normal  salt  solution,  boric  acid  gr.  x  to  .sj  aq.,  Dobell's  solu- 
tion with  the  addition  of  listerin,  or  a  combination  with  thymol-menthol 
and  eucalyptol  as  in  Seller's  tablets,  are  all  in  frequent  use.  Sajous  recom- 
mends a  solution  of  bicarbonate  of  soda  and  borax,  cm  gr.  viij  ;  ext.  fluid,  pini 
canadensis,  HI  xv ;  glycerin,  ^ij  ;  aquse  ad,  giv.  Alum  1  or  2  grains  to  aq. 
3j  is  used ;  but  in  common  with  the  salts  of  zinc  and  lead  is  said  to  produce 
anosmia. 

Of  more  importance  than  sprays  in  their  curative  propei'ties  are  applica- 
tions made  locally  to  the  affected  membrane.  Nitrate  of  silver  is  probably 
the  most  efficient  of  all  the  simple  applications  ;  it  can  be  applied  in  strengths 
of  two  to  ten  grains  to  the  ounce,  but  should  never  exceed  this.  It  must  be 
used  with  regularity,  as  an  occasional  application  of  it  is  of  no  advantage. 

*  Tn  my  clinic  at  the  New  Yoric  Eye  and  Ear  Infirmary,  where  sprays  are  largely  used  as 
cleansers  in  all  cases  of  nasal  disease,  every  table  at  which  a  surgeon  is  seated  is  supplied  with 
a  rubber  tube  which  connects  with  an  atomizer  by  means  of  a  bayonet-joint.  The  compressed 
air  is  forced  into  a  large  cylinder  in  the  basement  of  the  institution  by  means  of  an  air-com- 
pressing engine  driven  by  steam,  which  is  in  constant  action  during  the  service  of  the  clinic. 
A  safety-valve  on  the  cylinder,  usually  set  at  forty  ponnds,  prevents  the  pressure  ever  rising 
beyond  this  point.  The  cylinder  connects  by  means  of  an  iron  tube  with  the  clinic-room,  where 
it  is  distributed  to  each  of  the  tables  at  which  patients  are  treated.  In  consequence  of  the  dis- 
tance traversed  by  the  tubes  some  of  the  pressure  is  lost  before  reaching  the  ojierator,  so  that 
the  spray  is  usually  made  at  a  ]iressurr^  of  about  thirty  pounds,  which  is  the  strength  I  find 
most  convenient,  but  which  can  be  still  further  modified  by  the  cut-ofi' regulating  the  spray. 
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Storck  objects  to  its  use  in  consequence  of  the  stains  it  sometimes  produces 
on  the  exterior  of  the  nose,  and  of  the  disagreeable  sensation  resulting.  It 
should  never  be  used  as  a  spray,  but  applied  carefully  with  a  piece  of  lint 
wound  on  the  extremity  of  a  line  nasal  applicator  there  should  be  no  external 
mark,  and  any  disagreeable  sensation  resulting  can  easily  be  relieved  by  the 
snuffing  up  of  a  little  salt  water.  There  is  a  possibility  that  a  pocket  hand- 
kerchief used  just  after  the  application  may  be  stained.  This  can  be  guarded 
against  by  giving  the  patient  a  Jaj)anese  paper  handkerchief  to  use  for  a  little 
time  after  the  treatment,  lodin  and  glycerin  made  according  to  the  follow- 
ing formula  :  lodini,  gr.  vj  ;  iodidi  potassii.,  gr.  xij  ;  glycerin{e,  aqua?,  dd  5j,  is 
an  application  of  great  value. 

Krieg  recommends  soziodal  of  soda  and  menthol  in  lanolin  and  vaselin  : 
Sodii  soziodal,  menthol,  aff  gr.  xv  ;  lanolin,  3ss ;  vaselin,  sj,  to  be  used  as  an 
ointment.  Kesorcin  in  10  per  cent,  solution  has  been  recommended  as  an 
efficient  application,  and  a  host  of  other  astringent  and  alterative  substances 
which  too  often  fail  to  accomplish  the  good  result  promised.  Powders  are 
used  by  some  writers,  insufflated  into  the  nostril,  but  they  more  frequently 
clog  the  passages  and  produce  irritation  tlian  bring  relief.  They  are  to  be 
used,  if  at  all,  when  the  discharge  is  profuse.  Camphor,  tannin,  bismuth, 
iodoform,  subnitrate  of  bismuth,  and  borax,  all  have  been  used  in  this  way, 
either  snutfed  up  into  the  nose  or  blown  in  by  an  insufflator.  I  am  inclined 
to  believe  that  more  harm  than  good  is  produced  by  this  method  of  nasal 
medication,  except  when  there  haj)i)cns  to  be  an  ulcerated  surface,  which  is 
not  likely  to  occur  in  the  affliction  we  are  discussing. 

Occasionally  in  hypertropiiic  rhinitis,  when  it  happens  that  the  obstruction 
is  located  at  the  anterior  extremity  of  the  inferior  turbinal,  and  is  soft,  the 
patient  suffers  great  inconvenience  at  night  from  his  inability  to  breathe 
through  the  nostrils.  In  such  cases  I  have  found  that  great  relief  can  be 
given  by  the  introduction  of  a  vulcanized  rubber  nasal  tube,  such  as  I  use 
after  the  operation  for  deviated  septum,  which  should  be  just  large  enough 
to  remain  in  the  nostril  when  inserted.  This  gives  rise  to  no  irritation,  and 
enables  the  patient  to  sleep  in  comfort.  It  is  not  intended  to  bring  about  a 
cure  of  the  hypertrophy  by  pressure,  but  merely  to  serve  as  a  palliative 
during  the  temporary  nocturnal  swelling  that  occurs  so  frequently  in  this 
disease. 

When  we  find  the  hypertrophic  process  to  be  so  far  advanced  that 
ordinary  treatment  is  of  no  avail,  we  must  have  recourse  to  measures 
calculated  to  cure  by  removing  a  sufficient  quantity  of  the  redundant  tis- 
sue, and  by  means  of  the  resulting  cicatrix  insure  its  permanent  reduction. 
To  do  this  we  use  caustics,  acids,  the  galvano-cautery,  the  snare,  either  with 
the  cold  wire  or  galvano-caustic  loop,  and,  in  case  of  posterior  enlargement, 
curettes  or  ring-knives.  The  caustic  acids  are  used  only  when  the  hyper- 
trophy is  anterior  and  is  soft.  Those  in  most  general  use  are  the  chromic 
and  monochloracetic  acids.  When  the  use  of  an  acid  has  been  decided  on, 
the  nostril  is  well  washed  out  with  a  modified  Dobell's  solution,  dried  with 
absorbent  cotton,  and  if  the  patient  is  sensitive  it  is  anesthetized  with  a  solu- 
tion of  cocain  varying  from  2  to  8  per  cent,  in  strength,  according  to  his 
susceptibility.  It  frequently  happens  that  the  weaker  solution  is  quite  suf- 
ficient to  deaden  sensation,  and  it  is  certainly  safer  to  use  it  in  cases_ where 
only  a  brief  time  will  be  taken  up  in  any  operative  proceeding,  in  view  of 
the  toxic  effects  not  infrequently  observed  after  its  intranasal  use. 

The  cocain  should  be  ajiplied  by  means  of  a  pledget  of  absorbent  cotton, 
allowed  to  remain  in  contact  Avith  the  affected  turbinal  for  about  five  rain- 
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utes;  it  is  then  removed  and  the  part  dried.  The  chromic  acid_  is  applied 
by  means  of  a  fine  probe  wrapped  with  cotton-wool,  which  is  moistened  and 
dipped  in  the  acid,  so  as  to  permit  but  a  small  quantity  to  adhere.  This 
is  pressed  firmly  against  the  turbinal  for  a  few  seconds,  taking  care  not  to 
affect  too  large  a  surface.  The  acid  remaining  is  neutralized  by  an  alkaline 
solution.  After  a  little  while  cicatrization  with  contraction  follows,  but  the 
process  must  be  repeated  several  times  before  any  appreciable  improvement 
is  noticed.  An  interval  of  a  week  at  least  should  intervene  before  an  appli- 
cation of  the  acid  is  repeated. 

The  acetic  acid  is  to  be  used  with  the  same  precaution  and  in  the  same 
manner  as  the  chromic  acid,  except  that  an  aluminum  applicator  with  a 
pocket  to  hold  the  dry  acid  is  used.  In  the  advanced  stage  of  anterior  hyper- 
trophy, when  the  fibrous  change  has  become  marked,  the  more  powerful 
agency  of  the  galvano-cautery  must  be  invoked.  The  various  forms  of  bat- 
teries and  the  methods  of  heating  the  cautery-knife  having  been  mentioned 
elsewhere,  it  only  remains  to  describe  the  technique  of  its  application.  The 
nostril  having  been  anesthetized  with  cocain,  the  margins  of  the  nostril  are 
protected  by  a  speculum — Duplay's  or  a  large  aural  speculum  answering  the 
purpose  very  well — otherwise  they  are  likely  to  be  burned.  The  electrode 
should  not  be  large,  a  small  knife  answering  every  purpose.  It  should  be 
heated  to  a  cherry  red,  and  a  linear  incision  of  the  required  length  made 
through  the  mucous  membrane.  It  is  very  important  that  the  knife  should 
be  heated  to  the  proper  temperature  ;  a  lower  degree  of  heat  than  the  cherry 
red  will  give  rise  to  severe  pain,  while  with  a  white  heat  profuse  hemorrhage 
may  ensue.  Care  must  also  be  taken  not  to  burn  the  septum,  otherwise  the 
resulting  inflammation  may  cause  synechise  to  form.  After  the  cauterization 
the  parts  are  to  be  sprayed  with  Dobell's  solution  or  with  liquid  vaselin, 
repeated  daily  for  a  week,  at  which  time  another  cauterization  may  be  per- 
formed. Several  applications  of  the  galvano-cautery  are  usually  required  to 
produce  any  appreciable  result. 

The  resulting  inflammation  is  slight,  and  usually  there  are  no  uncomfort- 
able sequences  if  the  application  has  been  carefully  and  judiciously  made ; 
yet  there  are  cases  on  record  where  serious  results  have  followed  either  a  too 
extended  and  deep  cauterization  or  when  it  had  been  made  too  freely  to  the 
posterior  extremity  of  the  turbinal ;  for  it  must  be  laid  down  as  an  axiom  that 
this  procedure  can  only  be  safely  applied  to  the  anterior  hypertrophies.  St5rck  ^ 
protests  strongly  against  the  indiscriminate  use  of  the  galvano-cautery,  while 
believing  it  to  be  the  best  means  of  application.  He  complains  that  it  is  used 
too  frequently,  and  especially  by  inexperienced  men  who  do  not  know  when 
and  how  galvano-cautery  is  to  be  done,  who  burn  away  the  mucous  mem- 
brane in  all  directions,  from  which  eventual  recovery  never  occurs.  On  the 
contrary,  there  results  a  still  worse  condition  of  the  mucous  membrane,  wdiich 
becoming  adherent  to  the  opposite  side,  causes  synechise  and  often  complete 
occlusion.  Where,  a  patient  has  only  had  chronic  nasal  catarrh,  he  now  has 
an  occlusion  of  his  nose  that  makes  his  life  unhappy.  No  application  of  the 
galvano-cautery  should  be  made  except  to  parts  clearly  in  the  field  of  vision. 
He  is  so  strongly  impressed  with  the  abuse  of  this  method  of  treatment  that 
he  declares  that  if  it  were  possible  to  forbid  the  use  of  the  remedy  by  police 
regulation,  he  would  be  the  first  who  would  vote  for  it. 

If  the  galvano-cautery  is  ever  applied  to  the  posterior  extremity  of  the 
inferior  turbinal  body,  it  should  only  be  by  means  of  a  guarded  electrode  in 
the  hands  of  an  experienced  operator;  and  even  then  there  is  danger  of 

'  Diseases  of  Nose,  Throat,  and  Larynx,  Vienna,  1895. 
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inHumiiia^ion  of  the  Eustachian  tube  with  resulting  inirulent  otitis.  Ery- 
sipelas, conjunctivitis,  meningitis,  and  se[)ticemia  are  complications  that  have 
followed  too  bold  a  use  of  the  galvano-cautery, 

Mcdro/i/fiiis  has  been  recommended  by  some  authors;  but  the  uncertainty 
of  its  results  and  the  slowness  of  the  method  have  prevented  its  being  used 
extensivelv. 

When  the  hypertrophied  tissues  are  too  extensive  to  be  removed  by  caustics, 
or  when  they  are  soft  and  pendulous  or  circumscribed,  we  resort  to  surgical 
means  for  tiieir  removal — forceps,  the  ring-knife,  or  the  snare  being  used. 

In  this  country  the  ring-knife  is  rarely  employed,  although  in  England 
Wingrave  and  in  Germany  Sttirck  approve  its  use.  Wingrave,  in  a  com- 
munication made  to  the  liritish  Medical  Association  at  Bristol  in  1894,  re- 
ports over  200  cases  of  turbinal  varix  treated  in  this  way,  and  as  the  result 
recommends  the  use  of  the  ring-knife  of  Oarmalt  Jones. 

In  hypertrophies  of  the  middle  turbinal  body  it  not  infrequently  hap- 
pens that  the  part  cannot  be  satisfactorily  encircled  by  the  wire-loop ;  in 
such  cases  strong  forceps,  such  as  are  figured  elsewhere,  are  used  to  remove 
the  supei-fluous  tissue  and  relieve  the  obstruction.  But  by  far  the  most  sat- 
isfactory method  for  the  removal  of  intranasal  growth  is  the  cold  wire  snare, 
used  in  the  instrument  devised  by  the  late  Dr.  Jarvis,  or  one  of  its  many 
modifications.  This  method  is  preferable  for  several  reasons.  It  is  easily 
applied  and  can  be  used  in  the  narrow  passages  of  the  nose,  which  would  be 
impassable  to  anything  larger  than  the  wire ;  the  inflammatory  reaction 
which  follows  its  use  is  less  intense  and  less  lasting  than  that  following  the 
cautery  ;  there  is  less  danger  of  infection,  and  if  ])roper  care  be  taken  there 
is  less  danger  of  hemorrhage ;  but  in  order  to  insure  this  it  is  necessary  that 
the  section  be  made  slowly,  from  twenty  minutes  to  half  an  hour  being 
occupied  in  the  removal  of  a  large  hypertrophy.  If  this  precaution  is  not 
taken  serious  hemorrhage  may  result,  especially  when  cocain  has  been  used 
as  a  local  anesthetic,  for  this  not  only  prevents  sensation,  but  masks  the  bleed- 
ing by  the  temporary  contraction  it  produces.  While  it  may  be  said  that 
cocain  should  be  used  in  all  cases,  still  it  has  the  disadvantage  of  rendering 
the  operation  much  more  difficult  in  those  cases  where  the  enlai'gement  is 
principally  of  the  soft  tissue,  especially  in  the  posterior  portion  of  the 
inferior  turbinals,  for  it  so  contracts  the  tissues  that  it  is  almost  impossible  to 
encircle  them  in  the  loop. 

1  am  in  the  habit  in  operating  by  this  method  of  using  the  Jarvis  snare, 
with  a  modification  in  the  manner  of  fastening  the  wire.  In  place  of  the 
pins  around  which  the  wire  is  wound,  in  order  to  hold  it,  on  the  original  instru- 
ment, there  is  at  the  end  of  the  movable  cannula  a  steel  clamp  with  its  inner 
surface  finely  grooved,  and  which  is  governed  by  a  screw.  The  ends  of  the 
loop  of  wire  pass  between  the  surfaces  of  the  clamp  and  are  retained  in  posi- 
tion by  a  screw  working  on  a  male  screw  passing  through  the  lower  clamp. 
This  arrangement  has  the  great  advantage  that  a  small  loop  can  be  passed 
into  the  narrowed  nostril  and  enlarged  at  the  will  of  the  operator.  When 
the  loop  has  been  sufficiently  enlarged — and  sometimes  it  is  necessary  to 
make  it  larger  than  the  turbinal  in  order  to  permit  of  its  encircling  the  pi'o- 
jecting  extremity — it  is  drawn  upon  until  it  is  felt  that  it  has  the  hyper- 
trophy in  its  grasp.  The  clamp  is  then  tightened  and  the  loop  gradually 
drawn  in  by  the  screw  provided  for  that  purpose. 

The  advantage  of  fastening  the  wire  by  means  of  the  clamp  over  pins  or 
any  method  that  fixes  the  ends  of  the  wire  is,  that  if  by  any  chance  the  can- 
nula should  have  been  screwed  down  to  its  fullest  extent  Avithout  cutting 
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through  the  growth,  by  simply  loosening  the  clamp  the  cannula  can  be  run 
along  the  wire  to  its  original  position,  and,  the  clamp  being  refastcned,  the 
tightening  of  the  loop  is  begun  anew.  This  maneuver  is  very  useful  and 
has  served  me  more  than  once  in  difficult  cases.  When  the  anterior  ex- 
tremity of  the  inferior  turbinal  is  to  be  removed,  cocain  may  be  used  if  the 
patient  is  unwilling  to  bear  the  slight  amount  of  suffering  entailed  by  the 
operation,  although  it  renders  the  operation  more  difficult.  As  before  re- 
marked, the  loop  must  be  tightened  very  gradually,  or  profuse  and  even 
serious  hemorrhage  may  occur. 

When  the  posterior  extremity  of  the  turbinal  is  to  be  removed  the  opera- 
tion becomes  much  more  difficult.  The  location  of  the  swelling  makes  it 
more  difficult  to  grasp  and  the  prolonged  manipulation  is  harder  to  bear.  It 
is  not  possible  to  give  any  detailed  instruction  as  to  the  method  of  operating. 
Each  operator,  as  a  rule,  has  a  method  of  his  own,  being  governed  by  his  own 
peculiar  facility.  Some,  by  a  special  knack  of  giving  direction  to  the  wire, 
are  able  to  easily  encircle  the  mass.  Others  put  the  loop  which  has  been 
passed  through  the  nostril  in  place  by  means  of  a  finger  introduced  into  the 
naso-pharynx,  while  others  guide  it  into  position  by  means  of  the  rhinoscopic 
mirror.  Whatever  method  is  used,  two  objects  must  be  carefully  looked  out 
for — viz.,  prevention  of  hemorrhage  and  avoidance  of  infection.  To  insure 
this  it  is  necessary,  after  the  operation  has  been  performed  in  the  cautious 
manner  advised  above,  to  use  antiseptics.  Aristol  or  dermatol  blown  into 
the  nostril  answers  the  purpose  very  well.  A  pledget  of  corrosive-sublimate 
gauze  is  then  inserted  and  removed  in  twenty-four  hours,  after  which  it  need 
not  be  replaced  ;  but  the  wound  must  be  sprayed  with  a  modified  Dobell's 
solution,  consisting  of  the  ordinary  DobelFs  with  the  addition  of  ten  grains 
each  of  thymol,  eucalyptol,  and  menthol  to  the  pint,  and  afterward  insufflated 
with  the  antiseptic  powder  every  day  until  cicatrization  is  complete. 

When  the  operation  has  been  performed  too  quickly  and  hemorrhage  fol- 
lows, cold  or  astringents  should  be  applied,  or  the  nose  may  be  sprayed  with 
peroxid  of  hydrogen  or  a  solution  of  antipyrin.  If  these  means  fail  to  stay 
the  bleeding,  it  will  be  necessary  to  plug  the  nostril.  This  I  do  in  the  fol- 
lowing manner :  I  take  a  wad  of  antiseptic  cotton  the  size  of  a  two-drachm 
vial  or  larger,  according  to  the  size  of  the  nostril,  and  tie  a  silk  ligature  to 
its  center ;  this  is  forced  into  the  nostril  so  as  to  close  its  posterior  opening, 
leaving  the  end  of  the  ligature  projecting  beyond  the  nostril.  On  top  of 
this,  antiseptic  cotton  is  packed  until  the  nostril  is  filled  and  the  hemorrhage 
checked.  The  end  of  the  ligature  is  then  cut  to  the  proper  length  and  fast- 
ened to  the  cheek  alongside  of  the  ala  of  the  nose  with  a  bit  of  adhesive 
plaster.  If  this  fails  to  prove  effective,  the  packing  must  be  taken  out  and 
replaced  in  the  same  manner.  This  method  has  always  stood  me  in  good 
stead,  and  I  have  never  had  to  use  any  other  means  to  restrain  bleeding,  even 
when  very  alarming.  The  packing  must  be  left  in  place  forty-eight  hours. 
If  removed  before  that  time  the  bleeding  is  likely  to  recur,  and  occasionally 
even  then,  in  which  case  it  must  be  replaced  as  before.  If,  however,  there 
should  be  no  return  of  bleeding,  the  nostril  should  be  cleansed  with  a  vei-y 
gentle  spray,  an  antiseptic  powder  insufflated,  and  the  case  treated  as  where 
there  has  been  no  complication. 

When  instead  of  the  cold  wire  the  galvanic  loop  is  used,  the  same  pre- 
caution as  to  slow  section  and  antiseptics  after  the  operation  must  be  observed. 
If  the  wire  is  heated  to  a  white  heat  and  the  section  made  rapidly,  hemorrhage 
will  inevitably  ensue.  It  sometimes  happens  in  a  narrow  nose  that  the  por- 
tion of  the  turbinal  removed  by  the  snare  is  too  large  to  pass  the  external 
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orifice  ;  in  such  cases  it  falls  backward  into  the  pharynx  and  is  expectorated 
through  the  mouth,  or,  as  occasionally  occurs,  is  swallowed  by  the  astonished 
])ati(Mit. 

in  addition  to  hypertrophy  of  the  extremities  of  the  inferior  turbinal, 
other  enlargements  demand  ti-eatment :  myxomatous  degeneration  of  the  mu- 
cous membrane  of  the  middle  turbinal,  hypertrophies  of  the  floor  of  the  nose, 
and  thickening  of  the  posterior  i)ortion  of  the  septum.  Each  one  of  these 
must  be  treated  according  to  the  nature  of  the  hypertrophy  and  its  location. 
The  polypoid  thickening  of  the  middle  turbinal  is  best  removed  by  snare, 
although  in  careful  haiuls  the  contact  of  the  galvano-cantery  will  acconi|)lish 
a  good  result.  For  hyjjcrtrophy  of  the  floor  of  the  nose  when  cartilaginous 
or  osseous  the  electro-trephine  is  best  suited ;  when  soft  the  galvano-cautery 
must  be  used.  The  swellings  on  the  posterior  portion  of  the  septum  are 
more  difficult  to  manage.  They  should  only  be  subjected  to  surgical  inter- 
ference when  they  add  to  the  ol)struction  of  the  ]M)sterioi'  nasal  passage. 
They  are  usually  soft,  and  under  the  guidance  of  the  rhinosco])e  can  be 
touched  with  the  galvano-cuiutery.  There  is  not,  to  my  mind,  the  same 
risk  in  its  use  here  as  when  aj)])li('d  to  the  posterior  extremity  of  the  inferior 
turbinal,  for  the  orifice  of  the  Eustachian  tube  is  less  likely  to  be  injured 
and  there  are  no  important  structures  in  the  immediate  vicinity.  When  the 
nasal  passage  jiermits,  a  small  electro-tr('])hine  may  be  introduced  and  the 
projection  shaved  away  :  but  it  is  only  rai'ely  that  this  can  be  done  satisfac- 
torily. 

Before  using  surgical  measures  of  any  kind,  however,  it  is  well  to  give  a 
trial  to  local  applications  of  the  iodin  and  iodid  of  potash  solution,  which  in 
some  comjiarativcly  recent  cases  will  cause  the  hypertrophy  to  disappear. 

Some  writers  divide  the  treatment  of  chronic  hypertrophic  rhinitis  accord- 
ing to  the  early  or  late  stage  of  the  disease,  but  in  whatever  stage  the  disease 
comes  under  treatment,  the  rule  is  always  to  use  the  mildest  method  that  M'ill 
accom])lish  the  desired  result.  Only  when  local  ap[)lications  fail  to  reduce 
the  enlarged  structure  should  recourse  be  had  to  surgical  measures,  and  then 
only  that  surgical  method  should  be  employed  that  will  do  least  harm  to  the 
surrounding  healthy  tissue.  Cases  have  far  too  frequently  occurred  where 
the  discomfort  of  the  patient  resulting  from  too  radical  an  operation  has 
brought  about  annoyance  exceeding  that  of  the  original  disease. 

Attention  must  be  paid  to  proper  hygienic  measures.  The  same  rules  are 
to  be  observed  as  in  patients  suffering  from  simple  chronic  rhinitis.  Exer- 
cise in  the  open  air,  bathing  and  friction  of  the  skin  are  particularly  to  be 
insisted  upon.  The  whole  body  should  be  vigorously  rubbed  every  morning 
on  rising  with  a  horse-hair  glove  or  a  dry  coarse  towel  and  then  exposed  to 
the  air  for  some  minutes.  Cold  plunge-baths  are  not  to  be  advised,  but  the 
patients,  if  not  too  susceptible,  may  use  cold  sponging.  _ 

I^ocal  hygienic  measures  consist  in  removing  tho.  patient  from  an  irritating 
or  dust-laden  atmosphere,  or  in  cases  where  a  person's^  trade  or  profession 
makes  this  impossible,  a  respirator  may  be  worn  or  the  irritating  air  be  pre- 
vented from  entering  the  nostril  by  a  thin  wad  of  Angora  wool  inserted  just 
within  the  vestibule,  as  proposed  by  Dr.  J.  Solis-Cohen.' 

The  constitutional  measures  to  be  employed  depend  on  the  condition  pro- 
ducing the  disease.  When  the  gouty  diathesis  is  prominent,  suitable  means 
must  be  taken  to  antagonize  it.  So  with  syphilis,  malaria,  anemia,  neuras- 
thenia, etc.  No  specific  medication  is  indicated,  only  such  remedies  should 
be  administered  as  are  called  for  by  the  condition  of  each  patient. 

'  Diseases  of  the  Throat  and  Nose. 
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DEVIATION  OF  THE  NASAL  SEPTUM. 

Deviation  of  the  nasal  septum  is  one  of  the  most  prominent  causes  of 
chronic  disease  of  the  nose,  carrying  with  it  maladies  of  the  accessory  sinuses, 
troubles  of  audition,  and  various  nervous  affections  classed  as  reflex,  such  as 
asthma,  chorea,  and  headaches.  It  is  not  to  be  confounded  with  the  simple 
thickenings  of  the  mucous  membrane  over  the  vomer  and  cartilaginous  sep- 
tum which  frequently  cause  stenosis;  but  consists  in  a  decided  bending  of 
the  triangular  cartilage  of  the  nose  to  either  side,  nearly  always  accompanied 
by  a  corresponding  alteration  in  the  shape  of  the  vomer  and  invariably  by  a 
redundant  amount  of  material  in  the  cartilage  itself,  which  may  be  so  great  in 
some  cases  as  entirely  to  occlude  the  nostril,  and  by  interfering  with  proper 
drainage  and  respiration  cause  the  varied  inconveniences  which  call  attention 
to  the^malformation.  The  character  of  the  deformity  varies  in  different 
cases.    There  are  five  varieties  of  deviation  to  be  observed.    There  may  be — 

First.  Simple  deviation  of  the  cartilaginous  septum  to  either  side  where 
there  is  a  simple  rounded  convexity  on  one  side  and  concavity  on  the  other, 
■with  little  or  no  thickening  of  the  mucous  membrane. 

Second.  Deviation  of  the  cartilaginous  septum  in  the  same  manner,  accom- 
panied by  corresponding  deviation  of  the  anterior  portion  of  the  vomer. 

Third.  Sigmoid  deviation  where  the  cartilage  is  bent  in  an  "  S "  shape, 
with  a  convexity  at  its  superior  and  inferior  portion  in  one  nostril,  and  con- 
vex at  the  middle  portion  in  the  other,  making  a  sharp  longitudinal  ridge 
running  posteriorly. 

Fourth.  The  deviation  may  be  angular. 

Fifth.  It  may  be  vertical,  in  which  case  the  cartilaginous  septum  is  alone 
involved.  In  nearly  all  cases,  though  not  invariably,  the  deviation  is  toward 
the  left.  Sex  seems  to  have  some  influence,  as  more  cases  are  observed  in 
males  than  in  females. 

^Etiology. — There  are  several  causes  of  deviation  of  the  septum.  Dela- 
van  ^  divides  them  into  predisposing  and  exciting ;  he  considers  diathesis  and 
racial  characteristics  as  the  most  important  of  the  predisposing  causes,  and 
believes  that  persons  suffering  from  the  strumous,  syphilitic,  tubercular,  or 
rachitic  diatheses  are  most  liable.  This  view  of  its  diathetic  origin  is  hardly 
borne  out  in  the  cases  that  have  fallen  under  my  observation,  where  the 
majority  of  them  seemed  to  be  free  from  any  constitutional  taint.  As  regards 
the  influence  of  race,  deviated  septa  ai'e  much  more  common  among  the  civil- 
ized than  the  savage  races.  This  is  attributed  to  the  greater  admixture  of 
types  occurring  in  civilized  countries  as  the  result  of  immigration,  while  the 
rarer  occurrence  of  deviation  among  the  less  civilized  races  is  due  to  the 
purity  of  the  race.  Races  with  aquiline  noses  are  more  apt  to  have  deviated 
septa,  except  the  American  Indians,  who  are  singularly  free  from  the  deformity. 

Exciting  causes  may  be  imperfect  or  unequal  development  of  the  plate  of 
the  vomer,  the  result  of  malnutrition  or  inflammation. 

Obstruction  of  the  anterior  part  of  one  naris  is  considered  by  Collier  ^  to 
be  a  factor  in  the  production  of  the  deformity  by  producing  rarefaction  pos- 
teriorly, the  resulting  pressure  causing  deviation  on  that  side. 

Deflections  of  the  septum  are  usually  observed  in  adults  or  adolescents, 
but  cases  have  been  observed  in  my  clinic  at  the  New  York  Eye  and  Ear 
Infirmary  whose  age  did  not  exceed  four  years.  Traumatism  is  an  occasional 
cause  of  deflection,  but  the  cases  due  to  this  cause,  unaccompanied  by  fracture 

'  Trans.  Anier.  Laryng.  Assn.,  1887. 
down,  of  Laryng.  and  Ithinology,  vol.  v.  p.  91. 
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of  tlie  nasal  bones,  are  so  rare  that  it  can  hardly  be  considered  as  an  import- 
ant factor  in  the  causation  of  the  deformity.  A  very  important  cause  is  the 
defective  development  of  the  bony  septum.  The  vomer  consists  in  its  early 
stages  of  two  lamin®  enclosing  a'  plate  of  cartilage  which  forms  the  carti- 
laginous septum  ;  these  laminae  do  not  coalesce  until  after  puberty,  conse- 
quently unequal  development  of  one  of  these  lamina)  would  push  the  other 
out  of  line  and  cause  a  corresponding  deviation.  This  unequal  development 
in  different  directions  gives  rise  to  the  various  forms  of  d(!viation  observed. 

Local  malnutrition  is,  according  to  Ingals,'  an  im]K)rtant  factor  in  the 
production  of  deflection.  Jarvis  regards  tin;  higli-archcd  palate  as  a  cause  of 
detiqction,  the  septum  being  crowded  upward  by  the  hard  palate  until  it  yields 
to  the  pressure  brought  to  bear  on  it,  the  cause  of  the  palatal  deformity  being 
explained  on  the  theory  of  atmosjjheric  pressure,  occlusion  of  the  nasal  pas- 
sages creating  in  them  through  inspiration  a  jjartial  vacuum,  disturbing  the 
e<iuilil)rium  of  pressure  upon  the  ujjper  and  lower  aspects  of  the  roof  of  the 
mouth.  This  inequality  of  atmospiieric  pressure,  exerted  during  infancy  and 
(!arly  growth  ()f  tlie  child,  gives  rise  to  tlu;  permanent  deformity  of  the  hard 
j)aiate,  thus  interfering  with  the  normal  development  of  the  septum,  in  turn 
further  disturl)ed  by  the  disturbance  of  respiration. 

The  bony  ridges  found  along  the  line  of  suture  of  the  septum  with  the 
superior  tnaxillary  bone  are  due  ])robably  to  primary  injury,  aggravated 
afterward  by  hyj)ernutrition.  'I'hey  can  scarcely  be  classed  as  deviations, 
though  considered  so  by  many  autiiors  who  have  treated  of  the  subject. 

Roe,"  in  a  paper  on  the  etiology  of  deviations  of  the  nasal  septum,  cf)n- 
siders  that  heredity  plays  an  imjiortant  ]iart  as  a  predisposing  cause,  not  only 
by  the  dyscrasias  Avhich  may  be  transmitted,  but  also  by  the  blending  of  dif- 
ferent races,  bringing  about  an  infinite  variation  in  the  conformation  of  the 
osseous  and  cartilaginous  structures ;  and  that  trauma,  nasal  obstruction,  and 
unequal  growth  of  the  component  parts  of  the  vomer  are  the  most  frequent 
exciting  causes. 

Symptoms. — Attention  is  usually  called  to  the  existence  of  the  deformity 
by  the  functional  troui^lcs  which  give  rise  in  many  cases  to  serious  incon- 
venience. Obstructed  respiration  is  the  most  noticeable  annoyance,  thereby 
causing  mouth-breathing  with  its  accompanying  inconveniences,  nasal  voice 
and  post-nasal  catarrh.  Mackenzie reports  a  case  where  the  most  trouble- 
some symptom  was  epistaxis  caused  by  erosion  of  the  outer  wall  of  the  nose ; 
but  the  great  majority  of  patients  who  have  come  under  my  observation  have 
complained  of  the  impeded  respiration  caused  by  the  obstructed  nostril,  and 
have  sought  relief  on  this  account  only. 

Severe  headaches  are  often  caused  by  a  deviated  septum,  when  a  deviation 
in  the  upper  portion  of  the  septum  presses  on  the  middle  turbinal  body, 
while  asthma  and  affections  of  the  larynx  are  not  infrequent  results.  A  very 
common  symptom  is  the  nasal  voice  which  is  nearly  always  present  in  Avell- 
marked  cases.  Cases  have  been  seen  by  me  where  chronic  headache  and  asthma 
were  present  and  were  relieved  on  restoration  of  the  respiratory  function  of 
the  occluded  side.  When  there  is  considerable  deviation  the  nose  is  often 
twisted  to  one  side,  but  frequently  there  is  only  a  slight  twist  of  the  tip. 

Diagnosis. — The  diagnosis  of  the  affection  is  very  easy  and  can  be  made 
even  on  a  very  superficial  observation.  Examining  the  nostrils  anteriorly 
there  is  found  a  bulging  of  the  cartilaginous  septum  into  one  side,  either 
entirely  or  partially  occluding  it.    On  the  opposite  side  there  is  a  correspond- 

^  Tram.  Amer.  Lnrynq.  Assn.,  1882.  *  Trans.  Amer.  Laryng.  Assn.,  189^. 

*  Diseases  of  Throat  and  Kose,  vol.  ii.  p.  426. 
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ing  enlargement  of  the  nasal  cavity,  frequently  filled  by  a  hypertrophied 
inferior  turbinal  body.  This  is  so  frequent  a  condition  as  almost  to  be  con- 
stant. The  septum  itself  is  rarely  increased  in  thicUness  when  tliere  is  devia- 
tion ;  but  it  often  luqjpens  that  the  septum  is  thickened  to  such  a  degree  as  to 
cause  obstruction,  and  unless  attention  has  been  called  to  the  condition  an 
error  in  diagnosis  might  easily  be  made.  Inexperienced  observers  have  mis- 
taken a  deviated  septum  for  a  myxoma,  which  should  easily  be  recognized  by 
its  mobility,  softness,  and  pale  color.  Whatever  the  form  of  the  deviation, 
the  symptoms  are  the  same ;  they  do  not  differ  whether  it  be  sigmoid,  vertical, 
or  a  simple  curved  bending.  It  is  not  always  possible  to  ascertain  by  ante- 
rior rhinoscopy  wliether  the  cartilaginous  deviation  is  continuous  with  the 
bony  septum  ;  but  if  the  case  permits  it,  posterior  rhinoscopy  will  reveal  its 
existence,  if  present. 

Practically,  the  coexistent  deformity  of  the  bony  septum  is  of  no  import- 
ance, as  the  correction  of  the  deformity  in  the  cartilaginous  portion  will 
almost  invariably  restore  the  function  of  the  nose  and  permit  respiration. 

Treatment. — Treatment  of  deviation  of  the  septum  is  necessarily  surgi- 
cal ;  all  palliative  methods  are  useless,  and  simply  waste  the  time  of  the  sur- 
geon and  exhaust  the  patience  of  the  invalid.  Pressure,  digital  and  instru- 
mental, the  use  of  metallic  sounds,  or  of  laminaria  for  gradual  dilatation,  are 
methods  which  have  all  been  tried  and  relinquished — the  irritation  caused  by 
them  more  than  equalling  the  discomfort  produced  by  the  original  trouble, 
while  the  results  are  negative. 

Several  methods  have  been  devised  for  the  correction  of  the  deformity  ; 
they  vary  largely  in  method  and  principle,  and  most  of  them,  because  com- 
plicated in  their  technique,  have  given  way  to  simpler  processes. 

Dieffenbach,  as  early  as  1845,  excised  the  projecting  portion  of  the  deflected 
cartilage  Avith  a  knife.  Huyler  dissected  up  the  mucous  membrane  from  the 
prominent  portion  of  the  septum  and  removed  the  redundant  cartilage  with 
scissors.  Adams,  in  1875,  proposed  to  correct  the  deformity  by  means  of  the 
ffjrceps  which  are  known  by  his  name.  He  fractured  the  septum  with  them, 
retaining  it  in  its  proper  place  afterward  by  means  of  ivory  plugs  or  steel 
plates  adjusted  by  screws, 

Ingals  proposed  an  oblique  incision  thi'ough  the  convexity  of  the  sep- 
tum, then,  having  detached  the  mucous  membrane  from  the  cartilage,  he 
excised  a  V-shaped  piece,  bringing  the  parts  together  by  suture  and  holding 
them  in  place  by  tampons. 

Glasgow,  in  1881,  presented  to  the  American  Laryngological  Association 
the  method  of  Steele,  which  consists  in  making  a  stellate  incision  over  the 
deviation,  through  the  mucous  membrane  and  cartilage ;  the  septum  is  then 
crowded  ])ack  and  an  ivory  plug  inserted,  which  is  worn  until  the  cure  is 
complete. 

Jarvis,  in  1882,  proposed  the  removal  of  the  projecting  portion  of  the 
cartilage  by  means  of  the  needle  and  snare.  He  pierces  the  base  of  the  pro- 
jection with  a  transfixion-needle  until  the  point  appears,  a  wire  loop  of  a 
snare  is  passed  over  the  projecting  point,  and  the  engaged  portion  is  severed. 

Roberts  of  Philadelphia  uses  pins  to  hold  the  septum  in  place  after 
having  corrected  the  defi)rmity.  He  makes  an  incision  through  the  septum 
along  the  line  of  convexity  ;  then  pushes  a  long  steel  pin  through  the  sept^d 
cartilage  of  the  normal  nostril  a  short  distance  above  and  in  front  of  the 
incision.  Pressing  the  end  of  the  nose  and  septum  into  proper  position,  he 
brings  the  head  of  the  pin  close  to  the  anterior  part  of  the  septum,  causing 
the  part  lyi  ng  in  the  obstructed  nostril  to  lie  across  the  incision  and  adapt 


918 


CHRONIC  AFFECTIOm  OF  THE  NOSE. 


itself  lerigtlnvisc  along  the  surface  of  the  septum  beyond.  The  pin  is  tlien 
pushed  in  to  the  head  and  its  [w'mt  deeply  embedded  in  the  soft  tissues  of  the 
septum  and  upj)ei'  and  posterior  part  of  the  obstructed  nostril. 

E,oe,  in  1891,  devised  a  fenestrated  foreei)s  for  rectifying  the  deformity  by 
pressure  after  having  partially  incised  the  cartilage  by  means  of  a  modified 
Steele's  forceps  with  which  he  cuts  through  the  cartilage  and  mucous  mem- 
brane of  one  side  only,  leaving  the  mucous  membrane  of  the  other  side  intact. 
As  the  incision  must  be  made  over  the  convex  portion  of  the  deviation,  it 
.  necessarily  follows  that  in  aggravated  cases  it  will  not  be  possible  to  intro- 
duce the  instrument  in  order  to  make  the  incision. 

Watson  of  Philadel])hia  proposed  a  bevelled  incision  along  the  crest  of 
the  deviation  through  the  cartilage,  but  not  through  the  mucous  membrane 
of  the  opposite  side  ;  the  upi)er  portion  is  then  ])ressed  over  toward  the  other 
side  until  it  hooks  itself  onto  the  lower  and  is  thus  held  in  place.  The  pro- 
jecting base  that  is  left  can  then,  or  after  healing,  be  removed  by  the  saw. 

The  method  that  I  prefer  and  with  which  I  have  had  the  most  satisfactory 
results  is  one  presented  by  me  at  the  meeting  of  the  American  Laryngological 
Association  in  1890.  It  has  been  ])erformed  by  myself  and  colleagues  veiy 
many  times  and  has  been  uniformly  successful.  The  princi})le  is  the  same  as 
that  of  other  operations — viz.,  the  destroying  of  the  resiliency  of  the  septum, 
but  the  techni(jue  of  the  operation  differs,  and  in  that  lies  the  secret  of  its 
success.  The  operation  has  bc(!n  slightly  modified  by  me  since  I  proposed  it, 
but  in  its  important  features  it  remains  the  same.  It  consists  in  making  a 
crucial  incision  through  the  cartilaginous  septum,  breaking  down  by  the 
finger  or  forceps  the  bases  of  the  segment  thus  formed,  and  the  insertion  of  a 
hollow  splint.  The  rapidity  and  simplicity  of  the  operation  commend  it,  for 
it  can  be  completed  in  a  very  few  minutes,  even  in  complicated  cases.  The 
instruments  I  employ  in  the  operation  are : 

First.  A  pair  of  strong  cartilage-scissors,  one  blade  blunt  and  narrow  for 
introduction  into  the  obstructed  nostril,  the  other,  the  cutting  blade,  of  a 


Fig.  570— Straight  scissors. 


curved  wedge-shape  (Fig.  570),  the  shanks  of  both  blades  being  curved  out- 
ward so  as  to  admit  of  closing  without  interfering  with  the  column  ;  the  han- 


FiG.  571.— Angular  scissors. 


dies  being  of  steel  and  curved  like  those  of  a  dental  forceps.  I  sometimes  use 
a  scissors  with  blades  bent  at  a  right  angle  with  which  to  make  the  horizontal 
cut,  but  it  is  not  indispensable  (Fig.  571). 
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Second.  A  curved  elevator  for  breaking  up  any  adhesions  that  may  exist 
between  the  septum  and  turbinal  body. 

Third.  An  Adams's  forceps  or  one  with  stout  ])arallel  bhules,  as  in 

Fig.  572. 


Fig.  572.— Compressing  forceps. 


Fourth.  A  hollow  vulcanite  splint  of  oval  form  and  of  a  size  according  to 
the  nature  of  the  case.  I  formerly  used  a  triangular  tin  splint,  cut  to  adapt 
itself  to  the  cartilage  and  held  in  place  by  a  tampon  of  antiseptic  gauze,  but  the 
discomfort  experienced  from  the  packed  nostril  and  the  danger  of  sepsis  led 
me  to  devise  the  hollow  splint  (Fig.  573),  which  is  thoroughly  effective  and  by 
permitting  the  passage  of  air  is  more  satisfactory  to  the  patient.  This  splint 
is  a  tube  of  hard  rubber  of  a  proper  shape  to  enter  the  nostril  and  hold  the 


Fig.  573.— Asch's  hollow  splint.  Fig.  574.— Mayer's  hollow  splint. 


replaced  septum  in  its  new  position.  The  splint  as  originally  devised  by  me 
was  rounded  on  its  external  surface — with  perforations — which  serve  to  retain 
it  in  place  (Fig.  573).  Dr.  Emil  Mayer  of  New  York  modified  it  by  making  it 
more  oval  in  its  caliber  and  consequently  flatter  on  the  sides  (Fig.  574)  and  also 
larger.  The  splint  slips  up  under  the  tip  of  the  nose  and  is  easily  retained  in 
its  position.  There  have  been  other  modifications  proposed,  but  I  am  in  the 
habit  of  using  one  or  the  other  of  these  two,  as  the  shape  or  size  of  the  nos- 
tril may  indicate.    Both  splints  are  made  in  various  sizes. 

Tlie  mode  of  jicrforming  the  operation  is  as  follows  : 

Before  etherizing,  the  nostrils  are  sprayed  out  with  an  antiseptic  solution. 
I  am  accustomed  to  use  Dobell's  solution  with  the  addition  of  a  few  drops  of 
thymol  and  eucalyptol.  The  patient  then  having  been  etherized  and  the  head 
drawn  over  the  edge  of  the  operating-table  so  as  to  permit  the  blood  to  flow 
into  the  naso-pharynx,  the  steel  elevator  is  introduced  into  the  obstructed  nos- 
tril and  any  adhesions  which  may  exist  between  the  septum  and  the  turbinal 
body  are  broken  up.  When  a  deviation  is  the  result  of  traumatism  or  com- 
plicated by  it,  these  adhesions  are  sometimes  bony  and  require  a  good  deal 
of  force  to  divide  them  ;  in  such  cases  I  find  a  convex  gouge  to  be  of  ser- 
vic^e.  Tlie  blunt  end  of  the  scissors  is  then  introduced  into  the  obstructed 
no.stril  and  the  cutting  blade  into  the  other  end.  Aw  incision  is  made  in 
a  horizontal  direction  across  the  greatest  convexity  of  the  deviation.  The 
scissors  are  then  removed  and  reintroduced  and  a  vertical  incision  made  at 
right  angles  to  and  across  the  center  of  the  horizontal  one,  forming  a  crucial 
incision  as  near  as  po.ssible  over  the  most  prominent  portion  of  the  deviation. 
The  finger  is  then  introduced  into  the  obstructed  nostril,  and  with  it  the  seg- 
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ments  made  by  the  incision  are  pushed  into  tlie  opposite  one  until  they  are 
broken  at  tiieir  base  and  the  resiliency  of  the  sei)tum  destroyed. 

On  this  point  depends  the  success  of  the  operation,  for  unless  the  fracture 
of  these  segments  is  assured,  the  resiliency  of  the  cartilage  will  not  be  over- 
coinci  and  th(!  operation  will  fail.  The  septum  is  then  straightened  with  for- 
ce]).s,  and  the  heinorrhage,  which  in  many  cases  is  quite  brisk,  is  checked  by  a 
spray  of  ice-cold  Dobell's  solution.  A  hollow  splint  of  a  size  and  shape 
suited  to  the  case  is  then  introduced  into  the  affected  nostril,  a  smaller  one 
into  the  o.ther,  and  the  operation  is  c()mj)leted.  The  sj)lint  in  the  patent 
nostril  is  introduced  merely  to  assist  in  preventing  bleeding,  and  is  removed 
in  twenty-four  hours,  as  the  one  in  the  contracted  nostril  suffices  to  hold  the 
septum  in  position.  This  splint  is  removed  on  the  second  day  after  the  opera- 
tion, cleansed  thoroughly  and  replaced,  after  which  it  is  taken  out,  cleansed 
and  replaced  every  day  for  at  least  five  weeks,  by  which  time  the  healing  of 
the  septum  in  its  modified  position  should  be  complete.  After  the  fourth  day 
it  will  be  easy  for  the  ])atient  himself  to  remove  and  replace  the  s])lint,  re- 
porting to  the  surgeon  once  or  twice  a  week  foi-  observation  until  there  is  no 
further  use  for  its  apjjlication. 

It  sometimes  hai)pens  that  the  lower  segment  of  the  (cartilage  projects  into 
the  nostril.  Nearly  always  this  projection  is  absorbed  if  left  to  time,  but  it 
can  easily  be  removed  by  the  electro-trephine  or  the  galvano-cautery.  Per- 
foration following  the  operation  is  so  rare  as  not  to  be  considered  as  a  prob- 
able sequence.  The  few  cases  which  I  have  seen  where  it  occurred  were  due 
to  cachexia  and  to  unskilful  ])erformance  of  the  operation.  It  will  not  suf- 
fice, however,  to  make  the  incision,  insert  the  splint,  and  let  the  wound  take 
care  of  itself  in  oi'der  to  get  a  successful  result.  The  patient  must  be  seen 
every  day  for  the  first  week,  and  at  least  twice  a  week  after  that  until  cured. 

The  operation  is  equally  effective,  whatever  may  be  the  character  of  the 
deviation  ;  whether  simple  convexity,  sigmoid,  or  vertical,  the  same  procedure 
will  apply  to  all,  merely  taking  (iare  that  the  incision  be  made  with  reference 
to  the  shape  of  the  deformity. 

Other  operations  for  the  deformity  consist  of  the  removal  of  the  prominent 
portion  of  the  convexity  by  saws,  chisels,  or  burrs  operated  by  the  electro- 
motor ;  but  these  methods  are  only  available  Avhere  there  is  much  thickening 
of  the  septum  and  when  the  permeability  of  the  nostril  can  be  attained  Avith- 
out  the  risk  of  perforation.  It  sometimes  happens  that  the  thickening  of  the 
septum  is  so  great  as  to  permit  of  this  being  done,  but  this  condition  is  rare. 

Thoroughly  unsurgical  is  the  method  of  Blandin,  in  which,  by  means  of 
a  punch,  a  circular  piece  is  removed  from  the  most  prominent  part  of  the 
deviation — a  procedure  which  does  not  cure  the  deformity,  but  simply  allows 
the  air  to  pass  out  from  the  unobstructed  nostril  into  the  occluded  one,  while 
it  substitutes  one  deformity  for  another,  and  there  ensues  a  permanent  ulcera- 
tion with  its  attendant  hemorrhage  and  crusts. 

Cauteries  and  electrolysis  have  been  used  to  remedy  deviations  of  the 
septum,  but  as  in  the  case  of  the  saw  these  methods  can  only  avail  where  the 
thickened  septum  is  the  cause  of  the  obstruction. 

Stoker  and  Hubert  advise  the  use  of  laminaria  bougies  and  of  tampons, 
but  it  may  be  said  with  certainty  that  all  such  measures  barely  palliate.  They 
cause  irritation  and  produce  conditions  as  unfavorable  as  the  disease  they  are 
employed  to  cure. 

A  long  experience  has  shown  me  that  it  is  unwise  to  treat  deviations  of  the 
septum  otherwise  than  radically.  In  no  other  way  can  the  discomfort  pro- 
duced by  it  be  alleviated  and  the  respiratory  functions  of  the  nose  restored. 
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DISEASES  OF  THE  TONSILS. 

General  Considerations. — A  proper  understanding  of  the  relations  of 
tlie  various  tonsils  to  each  other  is  obtained  by  regarding  them  all  as  seg- 
ments of  the  so-called  tonsillar  ring — that  is,  the  circular  continuity  of  lym- 
phoid tissue,  starting  in  the  naso-pharynx  and  extending  on  each  side  to  the 
lips  of  the  Eustachian  tubes,  thence  to  the  posterior  surface  of  the  soft  palate, 
to  the  space  between  the  faucial  pillars  (forming  in  the  latter  region  the 
faucial  tonsils),  and  finally  uniting  in  the  so-called  fourth  or  lingual  tonsil  at 
the  base  of  the  tongue. 

The  faucial  tonsils  are  limited  above  by  the  approximation  of  the  faucial 
pillars,  but  extend  a  variable  distance  below.  They  may  be  said  to  lie  in 
the  anterior  part  of  the  pharyngo-maxillary  "  interspace  " — that  is,  a  space 
between  the  lateral  wall  of  the  pharynx,  the  internal  pterygoid  plate,  and  the 
upper  cervical  vertebrae — lying  almost  directly  back  from  the  pharyngo-pala- 
tine  arch.  This  "  interspace  "  is  filled  with  connective  tissue.  Behind  it  are 
both  carotid  arteries,  the  internal,  1^  cm.,  and  the  external  2  cm.  distant  from 
its  lateral  periphery.  In  healthy  throats  at  rest  the  tonsils  do  not  protrude 
beyond  the  level  of  the  pillai's. 

Structure. — A  tonsil,  says  Harrison  Allen,  is  an  association  of  divertic- 
ula developed  from  the  epithelial  layer  of  the  mucosa,  in  the  walls  of  which 
are  grouped  muciparous  glands  and  lymph-follicles.  The  various  tonsillar 
deposits  vary  only  in  the  arrangement  of  these  diverticula.  In  the  lingual 
tonsil  they  are  single  ;  but  in  the  pharyngeal  and  faucial,  compound.  In  the 
latter  the  arrangement  is  such  as  to  render  especially  noticeable  the  depres- 
sions— crypts  or  lacunae  (not  follicles) — upon  the  surface.  Soft  in  infancy,  they 
become  harder  as  age  advances,  partly  from  the  growth  of  connective  tissue 
and  partly  from  a  cortical  hardening  due  to  the  constant  impact  of  food. 
They  begin  to  atrophy  at  middle  life.  Their  more  detailed  anatomy  and 
their  physiology  are  elsewhere  discussed.  It  may  only  be  said  here  tliat  a 
rarefaction  of  the  epithelium  is  constantly  going  on  at  the  surface  even  in 
health,  and  still  more  in  disease ;  so  that  at  times  and  in  places  this  epithelial 
layer  is  only  one  or  two  cells  thick.  Hodenpyl  has  shown  that  the  intact 
epithelium  practically  prevents  any  absorption  whatever,  but  that  its  removal 
affords  free  access  of  infectious  material  to  the  lymph-channels  :  yet  this  claim 
must  be  modified  in  view  of  Goodale's  recent  experiments.'    Various  micro- 

'  Trans.  Amer.  Laryng.  Soc,  1898. 
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organisms  may  effect  a  breach  througli  this  thinned  epithelial  layer.  Hence 
the  fre<iiiency  with  which  the  tonsils  serve  as  the  channel  of  entrance  of 
various  disease-poisons  to  the  system. 

Finally,  it  is  to  be  borne  in  mind  that  the  pathological  processes  affect  all 
the  tonsils  alike,  and  that  variations  in  local  symptoms  are  mainly  due  to 
locality. 

Acute  Tonsillar  Inflammations. 

This  group  includes  the  acute  catarrhal,  lacunar  (wrongly  called  follic- 
idar),  croupous,  parenchymatous,  and  sup[)urative  varieties.  The  catfirrhal 
form  rarely  occurs  apart  from  an  acute  catan-lial  pharyngitis,  under  which 
heading  it  will  be  considered.  Tiie  su])purative  form,  or  quinsy,  is  really  a 
peri-  rath(!r  than  an  intratonsillar  affection. 

Acute  lacunar  tonsillitis  is  (jften  associated  with  the  parenchymatous 
variety,  into  wiiich  it  fre<juently  runs.  It  consists  of  an  inllainination  cliiefly 
manifested  by  a  filling  of  the  crypts  with  whitish  plugs  of  inflammatory 
exudation,  together  witii  a  general  congestion  of  surrounding  parts,  associated 
with  a  constitutional  febrile  reaction. 

Causes. — Perhaps  the  most  frequently  assigned  cause  is  exposure  to  cold. 
But  at  the  outset  it  must  be  premised  tliat  in  the  light  of  our  present  views 
on  pathology  ex})Osure  to  cold  has  very  little  significance  as  a  causative  factor 
in  this  class  of  diseases  :  it  probably  acts  but  indirectly  and  means  only  les- 
sened resistance  to  morbific  action.  All  sorts  of  micro-organisms  are  con- 
stantly present  in  the  throat,  the  harmful  influence  of  which  is  nullified  by  a 
sound  condition  of  the  organism.  Elxposure  to  cold,  by  temporarily  lowering 
the  resisting  pow^er  of  the  tissues,  allows  the  ])athogenic  germs  to  exert  their 
effect. 

A  disordered  gastro-intestinal  canal  is  found  in  many  instances,  particu- 
larly in  ])atients  subject  to  the  so-called  bilious  attacks.  Causative  factors 
are  also  found  in  the  rheumatic  and  gouty  diatheses.  In  regard  to  rheuma- 
tism, its  frequency  as  a  cause  has,  in  the  opinion  of  the  writer,  been  greatly 
exaggerated.  His  records  of  586  cases  of  various  forms  of  tonsillitis  and 
pharyngitis  show  1 54  presenting  evidences  of  rheumatic  tendency,  or  26.2 
per  cent. ;  while  432,  or  73.8  per  cent.,  presented  no  such  evidences.  These 
figures  differ  from  those  of  Haig  Brown,  out  of  whose  119  cases  64,  or  54  per 
cent.,  had  some  rheumatic  tendency.  Fowler  believes  that  80  per  cent,  of 
all  cases  of  rheumatism  have  had  previous  sore  throats ;  but  the  line  of  argu- 
ment followed  by  him  does  not  seem  convincing  with  reference  to  the  point 
at  issue.  Hope  denies  that  the  tonsils  are  a  selective  area  for  the  rheumatic 
poison  which,  he  says,  attacks  sero-fibrous  rather  than  muco-fibrous  structures, 
such  as  the  tonsils  really  are.  He  even  regards  it  as  rare  to  meet  with 
examples  of  recurring  angina  in  those  who  carry  recent  or  unmistakable 
evidences  of  a  rheumatic  attack. 

Chronic  enlai-gements  of  the  tonsils  naturally  invite  recurring  inflam- 
mations. Suppressed  menstruation  seems  to  be  a  factor  in  some  cases. 
Entrance  of  foreign  bodies,  sudden  changes  in  atmospheric  conditions,  and 
exposure  to  odors  from  defective  drainage  are  also  causative  factors.  The 
latter  may  be  regarded  as  a  type  of  a  wide  range  of  septic  influences. 
Hospital  attendants  frequently  suffer  from  this  affection. 

Friinkel  and  Lennox  Browne  find  intranasal  operations  to  be  a  frequent 
excitant  of  this  form  of  tonsillitis.  It  seems  to  follow  the  use  of  the  galvano- 
cautery  rather  than  that  of  cutting  instruments.  The  reason  assigned  is  that 
for  a  time  after  the  cauterization  tlie  filtering  function  of  the  nares  is  held  in 


DISEASES  OF  THE  TONSILS. 


923 


abeyance,  and  that  some  of  the  bacteria  found  in  tlie  nose  are  stiinuhited 
into  an  abnormal  virulence. 

Pathology. — Either  one  or  both  organs  may  be  affected.  They  are  swol- 
len and  reddened,  while  the  surrounding  tissues  become  more  or  less  edemat- 
ous. This  edema  is  frequently  marked  in  the  soft  palate  and  uvula,  the  latter 
often  being  deviated  to  one  side.  The  mouths  of  the  lacunae  are  filled  with 
whitish  plugs  composed  of  dead  epithelium,  leukocytes,  and  various  micro- 
organisms. Sometimes  more  or  less  thick  tenacious  mucus  is  so  evenly 
spread  over  the  walls  of  the  lacunae  as  to  suggest  a  false  membrane,  but  it  can 
be  easily  brushed  off,  leaving  no  bleeding  surface,  and  it  does  not  contain 
fibrin. 

As  to  bacteriological  findings,  both  staphylococci  and  streptococci  are 
present.  Frankel  believes  the  latter  to  be  the  pathogenetic  cause.  Meyer 
found  in  53  cases,  14  with  staphylococci  (generally  staphylococcus  aureus),  24 
with  a  mixture  of  the  two,  and  15  with  streptococci,  in  pure  culture.  A 
diplococcus  resembling  (and  perhaps  identical  with)  that  of  pneumonia  has 
also  been  met  with.  The  varying  proportion  of  these  two  micro-organisms 
causes  no  appreciable  variation  in  the  clinical  features  of  the  disease.  Meyer's 
researches  show  that  the  secretion  from  non-inflamed  tonsils  ordinarily  con- 
tains a  coccus  very  analogous  to  the  streptococcus  pyogenes,  a  small  growth 
often  arranged  in  pairs,  staphylococci,  and  leptothrix  growths. 

Acute  Parenchymatous  Tonsillitis. — Very  frequently  the  fore- 
going condition  is  present  without  any  marked  enlargement  of  the  tonsil ;  but 
often  the  organ  becomes  greatly  increased  in  size  from  the  exudation  of 
inflammatory  products  into  its  substance,  so  that  we  have  a  combination  of 
the  lacunar  and  parenchymatous  forms ;  or,  again,  the  organ  may  be  greatly 
swollen  while  the  mouths  of  the  crypts  are  clear. 

Symptoms. — The  symptoms  in  both  forms  are  essentially  the  same. 
The  local  manifestations  may  either  precede  or  follow  the  general.  The 
latter  assume  the  type  of  an  acute  infectious  disease.  There  is  more  or  less 
chilliness,  followed  by  fever  of  rapid  rise  (104°  F.),  with  corresponding 
changes  in  pulse  and  respiration,  headache,  constipation,  thirst,  anorexia, 
general  malaise,  and  bodily  pains,  with  an  amount  of  prostration  out  of  all 
proportion  to  the  apparent  severity  of  the  local  lesion.  The  worst  cases 
show  clammy  sweats,  restlessness,  insomnia,  and  even  delirium.  The  local 
manifestations  begin  with  pricking  or  tingling  sensations  referable  to  the 
throat,  soon  changing  to  a  continuous  pain.  It  becomes  increasingly  dif- 
ficult, especially  in  the  parenchymatous  variety,  to  open  the  mouth ;  the 
glands  of  the  neck  become  swollen  and  painful,  the  pain  radiating  to  the 
ears.  Partial  bluntness  of  hearing,  taste,  and  smell  is  not  uncommon.  A 
sense  of  suffocation  (occasionally  a  real  danger  thereof)  results  from  the 
glandular  swelling.  The  throat  is  constantly  filled  with  a  thick,  tenacious 
mucus,  attempts  at  swallowing  which  (or  also  talking)  greatly  increase  the 
patient's  distress.  The  tongue  is  coated  and  the  breath  offensive.  Degluti- 
tion is  often  agonizingly  painful,  and  fluids  sometimes  regurgitate  through 
the  nose.  Persistence  of  the  fever  sometimes  brings  out  a  rash  of  an  ery- 
thematous type. 

Differential  Diagnosis. — Scarlatinal  throats  sometimes  present  lacunar 
inflammation,  but  here  the  disease  is  usually  ushered  in  with  vomiting;  and 
the  appearance  of  the  rush  within  twenty-four  hours  settles  the  question. 
Also,  the  faucial  congestion  is  generally  much  more  extensive,  wliile  the 
actual  swelling  of  the  parts  is  much  less.  The  appearance  of  the  tongue 
also  helps  us. 
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In  primary  specific  sore  tliroat  tlie  lesion  generally  appears  in  symmetri- 
cal areas  on  both  sides.  The  congestion  is  of  a  duller  red  hue  ;  pain  is 
slight  and  fever  generally  absent.  In  fact,  it  is  rather  from  the  simple 
catarrhal  than  the  lacunar  form  of  tonsillitis  that  this  condition  has  to  be 
.separated. 

From  diphtheria  the  diagnosis  is  not  always  easy.  We  now  recognize 
bacteriologically  a  lacunar  diphtheria — tiiat  is,  a  true  diphtheria  with  the 
exudate  confined  to  the  walls  of  the  lacunae.  To  the  eye  and  in  its  clinical 
features  it  resembles  precisely  the  lacunar  form  of  acute  tonsillitis.  The 
culture-medium  alone  will  enable  us  to  decide.  Many  instances  of  reported 
contagion  in  lacunar  tonsillitis  have  doubtless  been  truly  diphtheritic.  It 
may  be  said  that  in  diphtheria  the  exudate  occurs  in  large  patches,  is  gener- 
ally of  a  grayish  hue,  and  of  a  more  ragged  appearance.  A  bleeding  sur- 
face after  removal  is  no  [)roof  of  true  di})htheria,  but  only  of  a  croupous 
inflammation — that  is,  exudation  with  degeneration  of  tissue.  Moreover, 
here  the  constitutional  symptoms  come  on  more  slowly  and  the  temperature 
rarely  rises  so  high  ;  indeed,  may  be  even  subnormal. 

Course. — The  disease  lasts  from  one  to  fourteen  days,  averaging  four  or 
five.  It  may  leave  the  tonsils  chronically  enlarged,  or  before  subsiding  go 
on  to  a  quinsy.  A  few  cases  have  resulted  fatally,  but  the  prognosis  is  regu- 
larly good. 

Treatment. — If  cases  are  seen  at  the  v(;ry  outset,  the  disease  can  some- 
times be  aborted  by  painting  the  tonsils  with  strong  solutions  of  cocain,  with 
pure  guaiacol,  or  with  silver  nitrate  (15  per  cent,  solution).  A  mercurial 
purge  followed  by  a  saline  should  be  administered,  and  small  and  frequent 
doses  of  aconite,  belladonna,  or  opium  should  be  given.  The  writer  has 
used  with  success  the  familiar  "tonsillitis  tablet"  composed  of — 

i;*.  Tr.  aconit.,  m  \  ; 

Tr.  bryonise,  TTL  yV  5 

Tr.  belladonnae,  TTl  ; 

Red  iodid  of  mercury,  gr.  -j-^. — M. 

Of  these,  one  may  be  taken  hourly  for  three  hours,  and  one  every  two 
hours  thereafter.  At  the  outset,  cold  compresses  may  be  applied  to  the  neck  ; 
while  if  the  case  goes  on  to  full  development,  hot  applications  will  afford 
greater  relief.  Frequent  gargling  with  a  hot  solution  of  bicarbonate  of  soda 
in  water  will  remove  the  clogging  mucus. 

Most  cases,  however,  are  well  advanced  when  they  come  under  medical 
care,  and  of  remedies  proposed  in  this  and  later  stages  there  is  no  end. 
Ouaiac  given  in  the  form  of  lozenges  or  dram  doses  of  the  ammoniated 
tincture  has  long  enjoyed  a  reputation  in  curing  this  condition;  but  it 
is  uncertain  in  effect'  and  very  disagreeable  in  taste.  For  some  years  the 
writer  has  hud  the  best  results  with  salol,  given  in  hourly  doses  of  five 
grains  in  mucilaginous  suspension  (not  tablets)  flavored  with  some  essen- 
tial oil.  He  has  found  that  in  a  series  of  81  consecutive  cases,^  watched 
with  reference  to  this  fact,  the  pain  was  relieved  on  an  average  in  fifteen 
hours.  Allowing  for  sleep,  not  more  than  ninety  grains  are  taken  in  the 
twenty-four  hours,  and  this  daily  dosage  is  perfectly  safe  unless  there  be 
definite  kidney-trouble.  In  a  few  cases  of  the  above  series  the  urine  assumed 
a  darkish  color.  Salicin  has  been  credited  (if  continued  for  a  week  or  more 
after  tlu^  subsidence  of  the  active  symptoms)  with  the  power  of  preventnig 
subsequent  persisting  hypertrophy.    Other  drugs  of  value  are  sodium  sal- 
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icylate,  antipyrin,  and  the  muriated  tincture  of  iron.  Tiie  latter  sometimes 
proves  surprisingly  efficacious  after  one  has  used  in  vain  some  of  the  newer 
and  much-praised  remedies.  The  self-limited  nature  of  the  affection  must  be 
borne  in  mind  when  estimating  the  value  of  any  remedy.  Scarifications, 
incisions,  or  punctures  are  not  recommended  in  this  form  of  tonsillitis.  Occa- 
sionally relief  follows  the  digging  out  of  the  crypts  with  a  small  sharp  scoop. 

It  is  well  to  isolate  every  case  of  sore  throat,  although  the  direct  con- 
tagious nature  of  lacunar  tonsillitis  is  still  a  matter  of  dispute. 

Acute  Croupous  Tonsillitis. — By  the  term  "croupous"  is  here  meant 
an  exudative  inflammation  leading  to  the  degeneration  or  death  of  tissue. 
The  change  may  involve  the  epithelial  covering  only,  or  may  extend  through 
the  entire  muciosa  with  swelling  of  the  surrounding  tissues.  The  exuded 
fluid,  rich  in  fibrino-plastic  material,  coagulates  on  the  surface  of  the  mucosa, 
forming  the  false  membrane. 

Causes. — This  variety  frequently  occurs  as  a  complication  of  the  exan- 
themata and  various  infectious  diseases.  It  is  seen  occasionally  in  the  later 
stages  of  renal  trouble  and  of  the  wasting  maladies.  In  one  sense  it  may  be 
said  that  the  special  form  due  to  the  Loffler  bacillus  is  the  lesion  of  diph- 
theria, but  that  is  not  what  is  meant  by  the  title  above  used.  It  may  also 
occur  as  a  primary  affection  from  almost  any  of  the  causes  mentioned  under 
the  lacunar  form. 

Pathology. — We  find  here  the  typical  false  membrane  from  the  coagula- 
tion of  the  exuded  liquor  scmgidnis,v'\G\\  in  fibrino-plastic  material,  and  from  the 
emigration  of  leukocytes.  Fibrin  is  thereby  formed  on  the  mucosa  entangling 
the  leukocytes,  now  appearing  as  pus-cells  in  its  meshes.  Subsequent  coagu- 
lation-necrosis leaves  either  superficial  erosions  or  ulcers  of  varying  depth. 
Bacteriologically  the  staphylococcus  and  streptococ(!US  are  the  most  common 
excitant  organisms.  Some  classifications  would  include  the  pseudo-bacillus 
of  Loffler.  It  is  not  yet  proven  that  a  simple  sti*e]>tococcous  sore  throat  is 
necessarily  contagious  in  the  popular  acceptation  of  the  word. 

Symptoms. — These  are  in  a  general  way  the  same  as  those  of  lacunar 
tonsillitis,  although  generally  of  a  greater  severity.  The  tonsil  maybe  but 
little  swollen  and  the  exudate  limited  to  its  convexity.  The  swelling  of  the 
cervical  glands  is  generally  noticeable,  as  is  also  the  prostration. 

Diagnosis. — The  disease  most  nearly  resembling  simple  croupous  tonsil- 
litis is  diphtheria.  Here,  again,  it  is  asserted  with  much  emphasis  that  cul- 
ture-tests alone  can  decide  in  doubtful  cases.  The  local  appearance  may,  in 
the  light  of  each  practitioner's  experience,  incline  him  to  this  or  that  view, 
but  bacteriology  alone  can  settle  the  question.  The  disease  generally  runs 
from  six  to  eight  days,  often  leaving  the  patient  very  weak  and  anemic.  Re- 
covery is  the  regular  I'ule. 

Treatment. — The  measures  outlined  for  the  treatment  of  the  lacunar 
form  may  be  tried  ;  but  in  the  majority  of  cases  it  is  better  to  rely  on  a  con- 
stitutional tonic-treatment  and  keep  the  mouth  as  thoroughly  disinfected  as 
possible.  A  1  :  3000  bichlorid  mouth-wash  is  as  efficient  as  any,  and  when  the 
membrane  begins  to  come  away,  hydrogen  dioxid  solutions  (equal  parts 
freshly  mixed  with  lime-water)  may  be  employed. 

Acute  Circumtonsillar  Inflammation. — It  has  been  customary  to 
speak  of  this  disease  as  a  suppurative  tonsillitis  or  quinsy.  The  former  is 
objectionable  in  that  it  implies  that  the  tissue  of  the  tonsil  proper  suppurates, 
while  the  truth  is  that  this  change  takes  place  in  the  vast  majority  of  cases 
in  the  connective  tissue  surrounding  the  tonsil,  especially  in  front  of  and 
above  it. 
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Causes.— Tliese  are  the  same  as  those  of  the  varieties  of  inflammation 
previously  descn-ibed.  Any  case  beginning  as  lacunar  or  i)arencliyn}atous 
may  go  on  to  suppuration.  The  latter  may  follow  a  specific  afl'ectioii  of  the 
organ,  as  in  the  case  reported  by  J.  H.  Bryan. 

Pathology.— We  have  here  a  pure  phlegmon  of  the  circumtonsillar 
cellular  tissue.  The  tonsil  may  be  pushed  inward  from  the  pressure  of  the 
inflanunatory  ])r()ducts  and  appear  enlarged  where  it  really  is  not.  Occa- 
sionally the  suppurative  process  actually  invades  the  tonsillar  substance. 
The  abscess  is  more  apt  to  point  in  the  upper  part  of  the  anterior  pillar  or 
just  above  it;  less  fre(juently  lower  down  in  the  posterior  j)illar.  Occasion- 
ally the  pus  burrows  its  way  to  the  bottom  of  one  of  the  tonsillar  crypts, 
through  which  it  may  be  seen  oozing  to  the  surface. 

Symptoms. — These  are  of  much  the  same  character  as  before  given, 
and  are  generally  of  a  severe  type,  Tf  the  supjiuration  is  secondary  to 
one  of  the  other  forms,  the  pus-formation  may  engraft  upon  the  })re(!eding 
sym[)toms  a  distinct  additional  rigor,  with  high  fever  and  profuse  sweating. 
The  swelling  in  the  fauces  becomes  extreme.  The  Avhole  side  of  the  pharynx 
becomes  enlarged,  tense,  and  l)rawny.  The  soft  palate  is  ])ushed  forward 
and  a  tumor  may  be  felt  in  the  neck.  It  is  often  impossible  for  the  patient 
to  open  the  mouth  at  all,  even  to  admit  a  tongue-depre.ssor.  Swallowing 
is  also  often  impossible.  The  uvula  becomes  edematous  and  obstructs  free 
respiration.  If  left  to  itself  and  only  one  tonsil  is  attacked,  the  disease 
generally  runs  its  course  in  a  week,  by  which  time  the  al)sce.ss  will  have 
burst.  Recovery  is  prompt.  The  involvement  of  the  other  tonsil  means 
another  period  of  misery.  A  serious,  though  fortunately  a  rare,  complication 
is  edema  of  the  glottis.  The  bursting  of  the  abscess  during  sleep  may  cause 
some  of  the  pus  to  be  swallowed  and  the  patient  may  awake  choking.  No 
fatal  cases  from  this  cause  alone  are  personally  known  to  the  writer,  but  one 
or  two  are  on  record. 

Treatment. — This  is  at  the  outset  the  same  as  for  the  lacunar  and  paren- 
chymatous forms.  If  ])us-formation  is  apparently  brewing,  hot  sponges  to 
the  neck  and  the  vapor  from  hops  in  boiling  water  are  grateful  to  the 
patient.  Alkaline  washes  help  to  keep  the  mouth  clear  from  thick  mucus. 
Early  incision  is  advocated.  It  is  permissible  as  soon  as  there  is  any  ful- 
ness about  or  protrusion  of  the  faucial  pillar,  and  should  be  followed  u])  by 
flushing  the  mouth  out  with  hot  water.  Where  we  suspect  pus  the  blade  of 
the  scalpel  should  be  passed  in  at  least  half  an  inch,  held  horizontally,  and 
the  direction  of  the  incision  should  be  from  without  inward  toward  the 
median  line.  Deep-seated  pus  is  in  this  way  fre(iuently  evacuated  where 
more  superficial  punctui'e  would  be  useless.  In  other  words,  our  aim  is  the 
general  one  to  get  rid  of  the  pus  as  soon  as  it  is  formed,  and  we  treat  the 
abscess  on  general  surgical  principles.  Internal  remedies  are  useless  after 
pus  has  once  formed.  The  syringing  of  the  pus-cavity  with  a  long  curved 
tube  attached  to  a  syringe  full  of  antiseptic  solution  has  in  some  cases 
apparently  hastened  convalescence. 

The  I/ingTial  Tonsil. — The  fourth,  or  lingual,  tonsil  is  situated  be- 
tween the  circum vallate  papillre  and  the  anterior  surface  of  the  epiglottis. 
It  resembles  the  faucial  bodies  in  structure,  except  in  that  the  arrangement 
of  the  diverticula  of  its  epithelial  layer  is  single,  while  in  the  faucial  bodies 
it  is  compound.  Concerning  physiology  and  pathology,  the  same  general 
remarks  apply  to  both  regions. 

Simplicity  of  classification  is  furthered  by  saying  that  we  may  have  here 
the  simple  catarrhal,  the  lacunar  and  ])arcnchymatous,  and  the  circumton- 
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sillar  varieties,  as  previously  outlined.  The  list  of  causes  and  the  nature 
of  the  lesions  are  identically  the  same,  lluault  states  that  poisoned  saliva 
from  dental  caries  has  a  special  effect  on  the  lingual  tonsil. 

The  general  symptoms  are  those  already  described  under  the  faucial 
tonsillar  inflammations.  Tiie  local  symptoms  vary  somewhat  from  the 
faucial  type,  and  this  variation  is  due  to  the  different  area  affected.  Thus, 
the  feeling  as  of  a  foreign  body  in  the  throat  is  especially  prominent. 
Cough  is  frequently  referred  to  the  larynx,  while  the  pain  is  especially 
referred  to  the  root  of  the  tongue. 

In  the  lacunar  type  of  the  disease  the  constitutional  symptoms  are  apt  to 
be  more  severe  than  in  the  corresponding  inflammation  of  the  faucial  bodies. 
The  epiglottis  may  become  swollen  and  even  the  structures  around  the  glottic 
opening,  thus  causing  dyspnea,  which  is  at  times  alarming  and  sometimes 
demands  operative  relief.  The  initial  pain  is  frequently  referred  to  the  hyoid 
region. 

The  circumtonsillar  or  suppurative  form  (lingual  quinsy)  is  less  common 
than  in  the  fauces,  owing  to  the  scanty  amount  of  connective  tissue  at  the 
root  of  the  tongue.  The  special  point  of  importance  is  the  recognition  of  the 
precise  malady  with  which  we  have  to  do.  The  mirror  and  the  finger  should 
both  be  used  as  aids  to  diagnosis.  Incision  of  a  fluctuating  area  is  preferably 
made  with  the  galvano-cautery.  It  is  Avorth  remembering  that  these  cases 
are  sometimes  ushered  m  by  an  attack  of  edema  of  the  glottis.  Spontaneous 
evacuation  of  the  abscess  during  sleep,  especially  if  it  discharges  posteriorly, 
introduces  an  element  of  great  danger.  Cases  of  chronic  abscess  and  of  reten- 
tion-cysts in  this  region  are  on  record. 

The  various  forms  are  often  overlooked  because  the  physician  contents 
himself  with  simply  using  the  tongue-depressor,  a  procedure  which  does  not 
bring  the  area  of  the  lingual  tonsil  into  view.  The  laryngeal  mirror  will 
reveal  the  lacuntB  choked  up  with  inflammatory  plugs  and  show  the  enlarge- 
ment of  the  tonsil  as  a  whole,  either  as  a  median  single  mass  or  as  bilateral 
masses  separated  by  a  furrow.  Palpation  Avith  the  finger  will  reveal  the 
existence  of  fluctuation  when  pus  has  formed. 

The  treatment  of  these  various  forms  of  lingual  tonsillitis  is  identical 
with  that  of  the  corresponding  forms  of  the  faucial  affections.  As  local 
applications  we  may  use  tannin  and  morphin,  glycerite  of  boro-glycerin, 
weak  cocain  solutions,  and  menthol  in  olive  oil  or  albolene  (gr.  xv-.5j). 
During  the  acute  stages  the  vapor  of  boiling  water  poured  on  hops  is  grate- 
fully borne,  and  convalescence  may  be  hastened  by  swabbing  Avith  diluted 
perchlorid  of  iron  (one  part  to  eight  or  ten  of  Avater).  The  worst  cases  of  this 
variety  may  suggest  Lud wig's  angina. 

Acute  Ulcerative  Tonsillitis.— Under  this  heading  Moure  has  re- 
•cently  called  attention  to  a  sub-variety  of  lacunar  tonsillitis  characterized  by 
the  presence  of  large  ulcers  Avhich  closely  resemble  syphilitic  lesions.  The 
tonsils  present,  more  frequently  on  their  mesial  aspects,  grayish  patches 
covered  with  a  cheesy  coating  of  some  thickness,  but  easily  removed  and 
leaving  a  raammillated  surface.  The  borders  of  the  ulcer  are  clean  cut  but  not 
particularly  swollen.    The  remainder  of  the  organ  may  or  may  not  be  enlarged. 

These  ulcers  may  be  single  or  multiple,  without  any  tendency  to  coalesce. 
They  may  follow  one  another  on  the  same  tonsil,  so  that  the  organ  may  at  one 
time  exhibit  different  stages  of  the  lesion.  The  process  seems  to  start  as  an 
acute  inflammation  in  the  crypts.  The  gross  appearance  is  compared  by 
Moure  to  that  of  a  cauterized  tonsil  from  Avhich  the  slouch  is  about  to  sepa- 
rate (Fig.  575).  ^  ' 
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No  special  cause  for  this  sub-variety  has  as  yet  been  proven.  The  dis- 
ease seems  to  attack  by  preference  young  adults,  and  to  be  more  prevalent  ii; 
the  spring  and  fall. 

Symptoms.— These  correspond  to  an  extremely  mild  form  of  the  ordinary 
lacunar  disease.    The  cervical  glands  are  rarely  affected. 

Treatment. — The  ulcers  should  be  thoroughly  cleansed  with  zinc-chlorid 
solution  (1  :30)  containing  a  little  cocain,  and  then  a  bromid  gargle  in  glyce- 


rin and  water  should  follow.  All  pharyngeal  irritants  should  be  avoided. 
Initial  curetting  of  the  affected  area  has  been  done  with  success. 

The  writer  has  seen  but  one  case  which  he  would  place  under  this  head- 
ing. In  this  instance  the  left  tonsil  of  an  Italian,  about  thirty-five  years  old, 
presented  a  crateriform  ulcer  corresponding  to  the  description  above  given. 
Doubtless  certain  cases  of  this  nature  have  been  regarded  as  ulcerating  gum- 
mata.  The  gumma,  however,  is  generally  near  the  periphery  of  the  tonsil, 
so  that  the  neighboring  parts  are  rapidly  invaded.  Moreover,  the  edges 
of  the  specific  ulcer  are  generally  surrounded  by  an  angry  red  zone  which 
is  wanting  in  the  lacunar  ulceration. 

Chronic  Tonsillar  Inflammations. 

Modern  pathological  views  enable  us  to  distinguish  the  same  varieties  of 
chronic  as  of  acute  tonsillar  inflammations.  The  chronic  catarrhal  form  is 
really  one  element  of  a  chronic  pharyngitis,  under  which  heading  it  is  referred 
to.  The  existence  of  a  chronic  croupous  form  is  a  matter  of  some  doubt.  A 
special  variety  attended  with  an  exudate  due  to  the  bacillus  coli  communis 
is  referred  to  later  in  this  article. 

Chronic  I/acunar  Tonsillitis. — Pathology. — In  this  condition  the 
tonsils  are  but  little  if  at  all  enlarged,  but  the  crypts  become  filled  from  time 
to  time  with  cheesy 'masses.  This  seems  to  result  from  the  narrowing  or 
bridging  over  of  the  crypt-orifices,  either  by  inflammatory  processes  or  by  a 
sort  of  villous  ingrowth  (Sokolowski)  of  the  epithelium  into  the  lacunae. 
Retention  of  crypt-contents  leads  to  dilatation,  irritation,  and  inflammation. 
The  plugs  thus  retained  are  composed  of  epithelial  debris,  leukocytes,  fatty 
granules,  cholesterin,  and  various  mycotic  elements.  They  frequently  emit 
a  very  offensive  odor. 

Symptoms. — The  symptoms  of  the  condition  are  faucial  irritability 
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(tickling,  huriiino;,  feeling  as  of  foreign  body),  with  puin  radiating  toward  the 
oars,  and  increased  on  swallowing.  The  breath  is  fetid  and  the  tongue  fre- 
quently coated.  Singing  and  smoking  aggravate  the  symptoms.  The  expul- 
sion of  the  plugs  is  followed  by  relief.  The  patients  are  frequently  very 
much  worried  about  themselves. 

Inspection  does  not  always  reveal  the  condition.  The  probe  must  be  used 
and  the  crypts  explored.  According  to  Gumpert,  two  sites  must  be  closely 
scrutinized :  (1)  the  upper  extremity  of  the  tonsil,  between  the  pillars— the 
so-called  epitonsillar  fossa;  and  (2)  the  middle  of  the  tonsil,  directly  behind 
the  anterior  pillar.  The  condition  is  frequently  overlooked,  and  the  faucial 
dysesthesia  is  referred  to  dilated  lingual  veins,  enlarged  pharyngeal  follicles, 
hysteria,  etc.    Meanwhile,  the  patient  gets  no  better. 

Treatment. — The  crypts  should  all  be  cleared  out  by  some  spud-like 
instrument  or  scoop  and  then  slit  up  thoroughly.  The  bared  areas  should 
then  be  vigorously  rubbed  with  a  strong  solution  of  iodin  and  potassic  iodid, 
of  each  sjss  to  water  sj.    Tiiis  generally  effects  a  permanent  cure. 

Chronic  Tonsillitis  Due  to  the  Bacillus  Coli  Communis.— Recent 
French  writers  have  insisted  that  there  exists  a  form  of  chronic  tonsillitis 
due  to  the  bacillus  coli  communis,  and  with  a  definite  clinical  course.  Its 
characteristics  are  : 

1.  Its  chronic  course,  beginning,  it  is  true,  with  a  brief  stage  of  acute 
inflammation. 

2.  Its  extreme  persistence,  since  none  of  the  therapeutic  measures  habit- 
ually directed  against  anginas  are  able  to  modify  it.  In  one  case  only  ex- 
cision of  the  tonsil  sufficed  to  remove  it. 

3.  The  slight  intensity  of  the  local  subjective  symptoms,  no  pain  in  the 
throat,  no  dryness  or  hypersecretion ;  at  times  a  slight  difficulty  in  swallow- 
ing when  the  exudate  becomes  confluent. 

4.  A  notable  deterioration  out  of  all  proportion  to  the  local  condition, 
and  generally  manifested  in  digestive  disorders.  These  features  are  clearly 
of  tonsillar  origin,  as  they  lessen  after  the  clearing  out  of  the  crypts,  but 
return  upon  the  reappeai'ance  of  the  exudate. 

5.  The  characteristic  appearance  of  the  tonsillar  exudate — viz.,  a  dull- 
white  color,  semisoft  consistence,  punctiform  masses  emerging  from  the 
crypts,  but  not,  as  a  rule,  encroaching  upon  the  intercryptic  surface,  the 
mucosa  covering  which  presents  only  a  slight  redness.  Occasionally  the 
masses  coalesce,  suggesting  a  pseudo-membrane,  slightly  adherent  but  re- 
movable without  leaving  a  bleeding-surface,  resistant,  and  not  disintegrating 
when  placed  in  water. 

6.  The  integrity  of  the  peritonsillar  and  pharyngeal  regions. 

7.  The  absence  of  glandular  enlargements. 

Bacteriological ly,  the  exudate  shows  a  pure  culture  of  the  bacterium  coli 
commune,  not  only  on  the  surface  but  in  sections  of  the  tonsillar  tissue. 
The  micro-organism  differs  from  that  isolated  from  the  intestine  in  certain 
minor  culture-reactions. 

The  authors,  moreover,  declare  that  this  germ  is  frequently  found  in 
healthy  human  mouths,  and  express  the  belief  that  this  form  of  tonsillitis  is 
fre(piently  overlooked.  The  most  common  condition  with  which  it  might  be 
confounded  is  the  ordinary  leptothrix  mycosis.  But  in  the  latter  the  exudate 
is  generally  hard  and  horny,  is  removed  with  difficulty,  and  under  the  micro- 
sco|)(!  rcve;ils  its  characteristic!  mycelial  threads  and  sjiores. 

Chronic  Parenchymatous  Tonsillitis.— This  is  one  of  the  most 
common  affections  with  which  we  have  to  do.    It  may  occur  as  the  result 
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of  preceding  iicute  attacks;  or  it  may  be  seen  so  early  in  life  that  it  is 
ini[)()ssil)le  to  say  just  when  it  began.  It  is  regularly  found  in  strumous 
children  and  in  those  living  under  bad  hygienic  surroundings.  It  may, 
however,  occur  in  grown  people  without  any  dyscrasia  and  in  those  com- 
fortably housed  and  fed. 

Pathology. — The  entire  tonsil  is  enlarged  (one  or  both)  and  of  varying 
consistency.  In  the  child  or  in  very  recent  cases  in  the  young  adult  it  feels 
more  or  less  pulpy,  while  in  the  older  cases  it  is  distinctly  hard.  Under 
the  microscope  it  is  seen  that  the  lymphoid  elements  have  undergone  a  true 
hyjierplasia  and  that  more  or  less  connective  tissue  has  developed.  This 
may  be  seen  even  by  the  naked  eye  as  irregular  trabeculai  running  through 
the  mass,  and  by  their  contractile  tendency  hardening  the  latter  (Fig.  576). 

Not  infrequently  we  find  that  the  anterior  pillar  of  the  fauces  appears  as 
a  broad  and  thick  fibrous  band,  which  completely  envelops  the  anterior  half 
of  the  tonsil ;  and  by  a  process,  ai)parently  of  contraction,  has  pressed  and 
rotated  the  latter  backward,  so  that  whatever  remains  of  its  free  surface  pre- 
sents toward  the  posterior  wall  of  the  pharynx.  Adhesion  to  the  ])Osterior 
faucial  jjillar  may  also  occur. 

This  connective-tissue  development  bears  on  the  (juestion  of  possible 
hemorrhage  after  tonsillotomy.  It  leads  to  a  canalization  of  the  blood- 
vessels, so  that  after  section  their  mouths  are  held  open  and  they  cannot 
retract  within  their  sheaths.  The  organ  may  feel  soft  at  the  surface  but  be 
quite  hard  at  the  plane  of  the  section.  Its  general  state  constantly  invites 
fresh  inflammatory  attacks.    The  crypts  become  clogged  up,  and  the  waste 


Fig.  576.— Hypertrophy  of  the  faucial  tonsil  (Seifert  and  Kahn). 


products  accumulating  behind  these  plugs  lead  to  renewed  inflammation. 
Removal  of  a  layer  of  surface-tissue  corresponding  to  the  de])th  of  these 
crypts  will  often  "give  surprising  relief  to  the  constant  series  of  outbreaks, 
although,  of  course,  such  a  plan  of  treatment  is  to  be  condemned  as  not 
being  sufficiently  thorough. 
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Symptoms. — Enlarged  tonsils  arc  in  a  sense  foreign  bodies  and  give 
rise  to  symptoms  accordingly.  All  functions  of  the  surrounding  parts  are 
more  or  less  hindered.  An  enlarged  pharyngeal  tonsil  (so-called  "  adenoid 
vegetations  ")  may  coexist  with  enlarged  faucial  tonsils ;  and  it  is  difficult  to 
determine  to  which  of  the  two  areas  of  diseased  tissue  a  given  symptom  is 
to  be  referred.  The  voice  is  thick,  the  patient  speaking  as  if  the  mouth  was 
partially  full,  and  some  of  the  normal  nasal  resonance  of  phonation  is  lack- 
ing. Breathing  is  somewhat  interfered  with,  although  in  adults  true  dyspnea 
is  rare.  In  children,  however,  the  oro-pharynx  seems  to  be  encroached 
upon,  so  that  a  slow  carbonic-acid  accumulation  in  the  system  takes  place. 
Snoring  and  mouth-bi-eathing  may  occur.  The  need  of  oxygen  finally  be- 
comes so  great  that  the  child,  if  asleep,  will  wake  up  suddenly,  presenting 
the  familiar  "  night-terrors."  The  senses  of  taste,  smell,  and  hearing  are 
more  or  less  blunted,  and  there  may  be  actual  aural  inflammation.  The 
enlai'ged  tonsils,  moreover,  interfere  mechanically  with  the  actions  of  the 
delicate  muscles  which  govern  the  functions  of  the  Eustachian  tubes. 

Children  with  enlarged  tonsils  are  apt  to  suffer  from  defects  of  chest- 
development  and  general  physique.  They  will  sometimes  improve  with 
marvellous  rapidity  after  the  pharynx  is  cleared  out.  Doubtless  many  chest- 
deformities  referred  to  enlarged  tonsils  should  be  referred  along  with  the 
latter  to  some  underlying  diathesis.  The  breath  is  offensive,  the  stomach 
frequently  disturbed,  and  the  bowels  disordered.  The  inspired  air  passing 
over  the  diseased  crypts  containing  cheesy  plugs  of  decayed  epithelia,  fer- 
menting mucus,  and  particles  of  food,  the  child  is  constantly  inhaling  a  viti- 
ated atmosphere.    Nocturnal  enuresis  is  sometimes  present. 

Diagnosis. — Even  a  casual  inspection  of  the  fauces  will  reveal  the 
enlarged  masses,  which  the  act  of  gagging  throws  out  still  more  prominently 
into  view. 

Treatment. — The  condition  offers  no  hope  of  improvement  if  left  to 
itself.  It  is  true  that  the  tonsils  will  atrophy  in  later  years,  but  by  this 
time  irreparable  damage  may  have  been  done  in  various  directions.  If  the 
tonsils  are  large  enough  to  cause  any  of  the  foregoing  symptoms,  they  should 
be  removed.  The  only  question  is  as  to  preference  of  methods  in  such 
removal. 

In  children  tonsillotomy  with  some  approved  instrument  is  preferable 
(for  operation,  see  page  1205),  and  it  is  the  writer's  experience  that  a  more 
satisfactory  removal  can  be  accomplished  without  anesthesia  than  with  it. 

Where  the  tonsils  are  lai-ge  but  flat  and  non-projecting  it  is  difficult,  if 
not  impossible,  to  engage  any  considerable  portion  of  them  within  the  ring 
of  the  guillotine.  Under  these  circumstances  we  may  employ  ignipuncture 
(see  below)  or  the  method  of  Runult — "  trait6ment  par  morcellement."  He 
has  devised  a  tonsil  punch-forceps,  by  which  pieces  of  the  tonsillar  substance 
may  be  bitten  off.  This  instrument  will  engage  in  the  tonsillar  tissue  if  the 
surface  of  the  latter  is  at  all  uneven.  If  it  is  smooth,  the  crypts  should  first 
be  scraped  out,  adhesions  to  the  faucial  pillars  broken  down  with  a  palate- 
hook,  and  the  tonsillar  surface  incised  with  a  small  blade  set  at  a  right  angle 
to  the  axis  of  its  shaft.  In  this  way  bits  of  tissue  are  presented  to  the 
punch-forceps  for  removal.  After  bleeding  has  ceased,  the  raw  surflicc  should 
be  vigorously  rubbed  witli  a  cotton  -carrier  dipped  in  a  solution  of  iodin  1 
part,  potassium  iodid  1  part,  Avater  8  parts.  A  smart  stinging  sensation 
ensues,  which  passes  off  in  twenty  minutes.  Secondary  retraction  of  the 
stum])  greatly  increases  the  amotmt  of  reduction  in  size. 

In  older  patients  the  use  of  the  guillotine  is  somewhat  luvzardous,  owing 
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to  the  liability  to  hemorrhage.  We  may  use  here  either  the  cold-wire  or 
galvano-cautery  snare — the  latter  being  the  one  more  frequently  empluycd. 
The  eold  snare  can  be  used  with  a  stiff  wire  which  can  be  accurately  adjusted 
It  can  be  tightened  slowly  and  hemorrhage  thereby  avoided.  It  is  extremely 
pauiful,  and  owing  to  the  time  its  use  requires,  the  latter  necessitates  in 
children  a  general  anesthetic.  In  adults  the  cold  snare  can  be  used  under 
cocain. 

The  hot  snare  (galvano-cautery  loop)  has  the  advantage  of  being  practi- 
cally a  bloodless  operation.  The  wire  should  be  of  irido-platinum,  which  is 
juuch  stiffcr  than  pure  platinum  wire,  while  retaining  also  all  of  the  latter's 
advantages.  It  is  somewhat  difficult  to  adjust  the  loop  and  hold  it  in  position 
until  the  current  can  be  turned  on,  unless  the  tonsillar  mass  to  be  removed  is 
of  considerable  size.  It  is  therefore  often  of  service  to  make  on  the  posterior 
aspect  of  the  tonsil  a  groove  either  with  a  bent  electrode  or  with  the  con- 
cavity of  the  loop  itself.  In  this  way  the  latter  will  hold  and  not  slip  off 
when  it  is  tightened.  The  current  should  be  turned  on  and  off  alternately, 
the  snare  being  tightened  in  the  meantime,  the  latter  part  of  the  cautery-sec- 
tion being  slowly  made. 

It  is  not  necessary  to  remove  the  entire  tonsil.  A  thick  slough  will 
eventually  come  away,  causing  a  still  further  shrinkage  of  the  tonsil.  It 
has  been  said  that  entire  i-emoval  of  the  latter  leaves  an  annoying  dryness 
of  the  mouth,  but  this  has  not  been  the  personal  experience  of  tlic  writer. 

Where  the  shape  or  disposition  of  the  tonsillar  structures  is  such  as  to  neces- 
sitate removal  by  piecemeal  or  gradually,  we  have  in  addition  to  the  method 
of  Ruault  that  of  ignipuncture.  This  can  be  made  practically  painless  by 
injecting  one  or  two  drops  of  a  5  per  cent,  cocain  solution  under  those  areas 
selected  for  operation.  The  cautery-tip  should  be  inserted  deeply  into  a 
crypt,  the  current  then  turned  on,  and  the  tip  be  made  to  burn  its  way 
diagonally  outward.  Eight  or  ten  su(;h  punctures  can  be  made  at  each  sitting. 
The  throat  is  quite  sore  for  a  day  or  two,  and  it  is  better  to  attack  only  one 
tonsil  at  a  time.  Ice-water  gargles  and  antiseptic  mouth-washes  can  be  used 
ad  interim.  There  is  a  great  variation  in  the  rapidity  of  shrinkage  after 
such  treatment — some  tonsils  rapidly  melting  away,  as  it  were,  while  others 
require  repeated  stances.  Care  should  be  taken  to  avoid  burning  the  faucial 
pillars,  for  the  minute  cicatrices  thus  formed  are  apt  to  become  neuralgic  foci 
on  every  slight  cold  in  the  throat. 

Of  course,  neither  the  cautery-snare  nor  -tip  should  be  used  without  a 
rheostat.  It  must  be  remembered  that  contact  with  moist  tissues  quickly 
abstracts  heat  from  the  wire,  and  allowance  must  be  made  accordingly. 

Chronic  Inflammation  of  the  I/ingiial  Tonsil. — For  all  practical 
purposes  only  the  parenchymatous  variety  need  be  mentioned.  One  case 
(])erhaps  others)  has  been  recorded  of  chronic  encysted  abscess  in  this 
situation. 

The  affection  has  been  commonly  regarded  as  more  frequent  in  women 
about  middle  life  and  with  a  history  of  ])revious  menstrual  disorders  than  in 
men.  Out  of  17,566  cases  of  throat-trouble,  Lennox  Browne  found  varicose 
veins  at  the  base  of  the  tongue  associated  with  hypertro])hy  of  the  lingual 
tonsil  in  1866,  or  10.6  per  cent.  Again,  in  1547  cases,  438,  or  28.3  per  cent. 
Of  this  latter  group,  however,  only  31  per  cent,  were  in  Avomen,  while  69 
per  cent,  were  in  men.    Of  his  private  cases,  99  per  cent,  were  voice-users. 

In  any  event  the  affection  is  one  belonging  to  the  period  of  middle  life, 
and  this  is  a  point  worthy  of  note,  because  at  this  age  atrophy  of  all  the  tonsil- 
lar .structures  is  generally  present.   Hickman  has  reciordod  the  case  of  a  child 
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dying  of  asphyxia  a  few  hours  after  birtli,  supposedly  from  a  congenital 
glottic  tumor,  but  the  autopsy  revealed  an  enormous  hypertrophy  of  the 
normal  tissue  on  the  posterior  part  of  the  tongue. 

Other  causes  are  those  in  general  of  the  various  forms  of  chronic  tonsdlar 
inflammation,  including  especially  all  forms  of  irritant  ingesta. 

Pathology.— The  enlarged  lymphoid  mass  may  be  situated  in  the  middle 
line,  or  there  may  be  a  mass  on  each  side  with  a  deep  furrow  between.  The 
growths  often  project  sufficiently  to  infringe  upon  the  edges  of  the  epiglottis 
and  even  to  compress  the  latter  (the  so-called  "incarceration  of  the  epi- 
glottis " ).    Minutely  examined,  we  find  nodular  elevations  which  exhibit  a 


Fig.  577— Hypertrophy  of  the  lingual  tonsil  (Seifert  and  Kahn). 


well-marked  umbilication.  This  latter  is  a  central  crypt  due  to  a  depression 
of  the  stratified  epithelium.  Such  crypts  are  sometimes  lined  with  ciliated 
epithelium.  In  minor  cases  the  enlargement  may  consist  almost  entirely  of 
an  epithelial  hyperplasia,  which  is  hard  and  wart-like  rather  than  soft  like 
the  typical  lymphoid  overgrowth  (Fig.  577).  The  lymphatic  channels  from 
this  region  j)ass  directly  backward,  and  after  coursing  through  the  deep  lin- 
gual glands  join  the  deep  cervical  glands  in  the  neighborhood  of  the  bifur- 
cation of  the  common  carotid  artery. 

Symptoms. — The  principal  symptom  is  pharyngeal  dysesthesia,  mani- 
fested in  a  great  variety  of  ways.  There  may  be  every  intervening  grade 
between  a  slight  tickling  and  a  sharp  stinging  pain.  At  other  times  there  is 
a  sensation  as  if  the  throat  was  grasped  from  the  outside  and  forcibly  com- 
pressed, or  there  may  be  the  sensation  as  of  a  foreign  body  stuck  in  the 
tissues,  with  a  constant  desire  to  clear  the  throat. 

Manifold  varieties  of  reflex  or  direct  neuroses  are  often  present.  The 
purity  and  vigor  of  the  singing  voice  become  impaired ;  esophageal  spasm  is 
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frequently  evoked,  and  the  condition  of  the  lingual  tonsil  should  never  be 
overlooked  in  searcliing  for  the  (iause  of  (/lobus  hi/dcricus.  Asthmatic  attacks 
are  not  uncommon.  The  patients  are,  as  a  rule,  extremely  neurotic,  and 
women  especially  are  apt  to  fear  that  these  pharyngeal  disturbances  are  the 
forerunners  of  cancer. 

Treatment.— Tiie  condition  is  not  a  serious  one,  and  the  annoyance  it 
causes  is  out  of  all  proportion  to  its  real  pathological  importance.  But 
patients  have  a  just  grievance  and  have  a  right  to  demand  relief  This  does 
not  come  without  interference.  Outside  of  the  cessation  of  any  vicious  prac- 
tice in  eating,  drinking,  voice-use,  etc.,  the  end  to  be  sought  is  the  reduction 
in  size  of  the  offending  mass. 

If  necessary,  a  previous  applicntion  of  cocain  should  be  made  before  any 
manipulative  measures  are  attempted.  If  the  masses  are  large  enough  to 
engage  in  the  ring  of  the  tonsillotome  (especially  the  Mackenzie  instrument, 
curved  to  corresi)ond  with  the  curve  of  the  tongue),  the  latter  may  be  used  to 
remove  them.  We  may  also  use  the  cold-wire  snare  in  a  curved  cannula, 
emj)loying  transfixion-needles  to  insure  engagement  of  the  snare  in  the  tissue. 
The  ordinary  curved  "uvulotomy  scissors  will  answer  in  some  cases,  or  we 
have  also  at  our  disposal  the  hot  snare. 

When  the  growth  is  diffused,  some  sort  of  caustic  must  be  employed. 
Nitrate  of  silver  is  useless  because  its  action  is  too  superficial.  Chlorid-of- 
zinc  solutions,  caustic  pyrozone,  and  chromic  acid  are  at  our  disposal. 
Perhaps  the  cauterizing  agent  most  frequently  employed  is  the  galvano- 
cautery  tip  at  a  dull-red  heat,  five  or  six  punctures  being  made  at  each  sitting. 
Caustics  should  not  bc^  recklessly  used  in  tliis  situation,  for  the  formation  of 
too  much  cicatricial  tissue  at  this  point  may  eventually  aggravate  the  very 
condition  we  hope  to  relieve.  More  important  than  this,  however,  is  the  fact 
that  too  much  irritation  might  start  a  neoplastic  formation  liable  to  assume  a 
malignant  character. 

Hemorrhage  after  any  cutting  operation  here  is  usually  slight.  Swelling 
is  for  a  time  very  painful.  Ice-pellets  should  be  freely  used.  All  hot  drinks, 
spices,  condiments,  and  coarse  foods  should  be  avoided  for  a  day  or  two. 

In  the  use  of  caustics  special  care  must  be  taken  to  avoid  injuring  the 
epiglottis,  which  is  apt  to  react  severely  to  very  slight  trauma. 

Lingual  Varix. 

Apart  from  the  enlargement  of  the  lingual  tonsil,  the  veins  in  this  situa- 
tion may  become  tortuous  and  dilated,  assuming  a  varicose  condition.  To 
this  have  been  given  the  names  of  lingual  varix,  hemorrhoids  of  the  tongue, 
etc.  As  to  the  local  physical  condition,  it  is  practically  identical  with  that  in 
rectal  hemorrhoids. 

Causes. — The  affection  is  rare  before  the  twentieth  year,  and  far  more 
common  about  middle  life.  It  most  frequently  occurs  in  patients  witii 
torpid  liver  and  those  who  suffer  from  chronic  dyspepsia  associated  with 
constipation  and  piles.  It  may  be  present  in  almost  any  chronic  visceral 
affection  obstructing  free  venous  return,  and  occasionally  seems  to  be  one  of 
the  local  manifestations  of  a  general  tendency  to  vaso-motor  neuroses. 

Pathology. — The  veins  are  entangled  and  appear  as  a  network  of  dark- 
red  or  reddish-blue  streaks  or  bands,  with  here  and  there  local  dilatations: 
or  there  may  be  actual  nodosities,  small  ampullae  in  which  the  blood-current 
stagnates. 

Symptoms. — The  symptoms  are  the  same  as  those  of  simple  enlarge- 
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raent,  with  the  important  addition  that  from  time  to  time  small  hemorrhages' 
may  o(;cur.  These,  while  rare,  generally  give  great  alarm  to  the  patient,  as 
he  is  apt  to  regard  them  as  the  forerunner  of  lung-trouble. 

Treatment. — The  digestive  apparatus  and  bowels  should  be  regulated 
and  any  dietetic  errors  corrected.  The  vessels  are  best  obliterated  by  the 
galvano-cautery  tip  at  a  dull-red  heat  and  under  the;  general  precautions 
already  noted. 

Chronic  Encysted  Tonsillar  Abscess. 

Among  the  causes  of  tonsillar  enlargement  may  be  mentioned  the  occur- 
rence of  chronic  encysted  abscess.  This  condition  has  been  carefully  studied 
by  Peyrissac,  who  has  analyzed  ten  cases.  Some  presented  a  hard  condition 
of  the  organ,  suggesting  a  fibroma.  They  are  to  be  regarded  as  similar  in 
their  mode  of  origin  to  the  ordinary  cold  abscess,  although  they  have  no 
tubercular  element.  Bacteriologically,  they  have  no  characteristics  other  than 
those  of  abscesses  in  general,  and  do  not  seem  to  have  any  relation  to  a 
special  diathesis. 

An  intermittent  purulent  discharge  may  suggest  the  nature  and  under- 
lying cause  of  the  tonsillar  enlargement.  The  contents  of  the  abscess-cavity 
may  be  grumous  or  syrupy  in  consistency.  The  pus-cells  show  marked  fatty 
and  granular  degeneration,  and  ai'e  rich  in  cholesterin-crystals.  The  lining 
wall  is  apparently  of  a  low  grade  of  connective  tissue,  organized  from  the 
surrounding  tonsillar  parenchyma. 

The  treatment  is  not  attended  with  any  particular  difficulty. 

Polypoid  Hypertrophy  op  the  Tonsil. 

Apart  from  hypertrophy  of  the  tonsil  as  a  whole,  we  may  have  a  local- 
ized enlargement  giving  rise  in  a  lesser  degree  to  the  same  symptoms  as 
general  hypertrophy  and  remediable  by  the  same  measures,  especially  the 
snare.  In  these  adjunct  masses  there  is  generally  an  excessive  development 
of  connective  tissue,  resembling  at  times  an  actual  sclerosis. 

Such  growths  arise  from  one  of  three  possible  sources  : 

1.  They  may  be  accessory-tonsils. 

2.  There  may  be  an  elongation  at  the  site  of  implantation  of  one  or 
several  lobules  of  a  multilobular  and  hypertrophied  tonsil. 

3.  The  entire  tonsil  may  become  pedunculated. 

Calculi  op  the  Tonsil. 

Not  infrequently  small  stone-like  bodies,  tonsilloliths,  as  they  are  called, 
are  found  in  the  tonsil  or  are  discharged  from  its  surface.  They  vary  in 
size  from  a  pin's-head  to  a  pea,  and  a  few  very  large  ones  have  been  reported. 
Their  composition,  as  determined  by  Langier,  is :  calcium  phosphate,  50 ; 
calcium  carbonate,  12.5;  mucus,  12.5;  water,  25  percent.  The  constant 
occurrence  therein  of  cholesterin  is  a  disputed  point.  It  certainly  has  been 
found  in  some  instances,  as  have  also  magnesium  salts.  The  starting-point 
of  formation  may  be  a  minute  foreign  body ;  but  is  generally  a  mass  of 
retained  secretion  in  the  crypts.  Various  micro-organisms  have  been  found 
embedded  in  these  calculi. 

The  symptoms  are  those  of  a  foreign  body,  sometimes  causing  tonsillar 
enlargement.  Palpation  and  the  exploring-needle  will  render  the  diagnosis 
certain. 
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Treatment  consists  in  incising  the  tissue  over  the  calculus,  scooping  the 
latter  out  and  cauterizing  its  bed. 

Foreign  Bodies  in  the  Tonsil. 

These  are  generally  either  chicken-  or  fish-bones,  pins,  hairs,  or  bristles 
from  a  tooth-brush.  Occasionally  the  entire  foreign  body  becomes  embedded 
in  the  tissue,  but  generally  a  portion  projects  and  can  be  seen  or  felt.  In 
case  inspection  reveals  nothing  we  must  always  palpate.  Removal  by 
foi  'ceps  is  generally  easy  enough. 

Tiiat  large  class  of  cases  must  not  be  forgotten  in  Mdiich  the  body  has 
been  swallowed  l)ut  has  left  a  slight  lesion,  causing  much  ])haryng('al  dis- 
comfort.^ This  dysesthesia  can  be  relieved  by  a  mild  cocain-s])ray.  Even 
then  it  is  difficult  to  persuade  patients  of  the  groundlessness  of  their  fears. 

Xerostomia  (Dry  Mouth). 

This  condition  was  first  described  in  1868  by  J.  Hutchinson  who  gave 
it  the  name  it  bears.  Since  that  time  some  twenty-five  cases  have  been 
recorded.  The  most  prominent  feature  in  all  has"  been  a  persistent  and 
extreme  dryness  of  the  buccal  mucosa.  The  dryness  may  begin  in  the  eyes 
and  nose,  extending  thence  to  the  pharynx  and  trachea.  The  teeth  are 
apt  to  crumble.    All  the  cases  thus  far  reported  have  been  in  women. 

The  nature  of  the  disease  is  unknown.  It  shows  no  constant  lesion.  In 
one  or  two  instances  the  pai-otid  glands  have  been  enlarged,  but  the  ducts 
have  remained  pervious.  Many  of  the  cases  have  presented  coincident  tro- 
phic changes  in  other  parts  of  the  body,  suggesting  the  central  origin  of  the 
atfection. 

All  local  or  constitutional  remedies  have  thus  far  proven  useless.  Pilo- 
carpin  and  potassium  iodid  seem  to  exert  no  effect  on  the  condition. 

DISEASES  OF  THE  EPIGLOTTIS. 

It  is  unusual  for  the  epiglottis  to  be  the  seat  of  primary  inflammatory 
affections.  It  is  generally  secondarily  involved,  as  in  lupus,  tuberculosis, 
and  syphilis,  in  which  it  presents  the  lesions  characteristic  of  these  respective 
affections.  It  shares,  so  far  as  its  mucous  covering  is  concerned,  in  the 
various  catarrhal  conditions  of  the  pharynx  and  larynx.  In  enlargement 
of  the  lingual  tonsil  the  latter  sometimes  compresses  the  edges  of  the  epi- 
glottis, giving  rise  to  the  so-called  "  incarceration "  of  the  latter.  The 
epiglottis  itself  frequently  responds  to  this  irritation  by  growing  larger,  but 
this  increase  in  size  will  disappear  when  the  tonsil  is  properly  removed. 

The  organ  in  health  may  be  curved,  angular,  pendulous,  or  folded.  Its 
edges  may  be  smooth,  serrated,  or  crenated.  The  under  surface  is  always 
of  a  redder  hue  than  the  upper. 

Concerning  its  function,  we  are  still  in  considerable  ignorance.  It 
undoubtedly  does  help  to  protect  the  larynx  from  the  entrance  of  food  ;  but 
we  know,  both  from  animal  experimentation  and  from  the  results  of  disease, 
that  absence  of  the  organ  is  not  incompatible  with  easy  deglutition.  It  has 
also  been  regarded  as  a  "sounding-board,"  i-eflecting  the  vocal  sound-wave 
to  the  pharynx,  where  it  is  in  jmrt  articulated.  If  it  is  destroyed,  the  voice 
is  less  distinct,  and  if  its  edges  are  irregular  and  jagged,  the  voice  may  be 
rough  and  harsh. 
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The  specific  affections  of  the  epiglottis  are  elsewhere  considered.  We 
have  here  to  treat  of  simple  enlargement. 

!Eiilarg"ement  of  the  l^piglottis. — This  is  a  pure  hyperchondrosis, 
with  more  or  less  thickening  of  the  mucosa  covering  it. 

The  causes  are  the  same  in  general  as  those  which  lead  to  the  production 
of  chronic  pharyngeal  catarrhs. 

Symptoms. — It  is  difficult  to  separate  the  symptoms  of  an  enlarged 
epiglottis  from  those  which  may  be  referred  to  an  enlarged  lingual  tonsil  or  a 
varicose  condition  of  the  lingual  veins.  We  find  here  the  same  pharyngeal 
dysesthesia,  pain  in  varying  degree,  irritative  cough,  empty  swallowing,  sensa- 
tion as  of  a  foreign  body,  vocal  impairment,  and  gastric  irritability.  During 
acute  exacerbations  of  catarrhal  states  painful  swallowing  is  perhaps  the  most 
disturbing  feature. 

Rice  has  described  a  form  of  epiglottic  inflammation  caused  by  a  natural 
size  of  the  organ  sufficient  to  bring  it  into  contact  with  surrounding  parts. 
The  organ  is  abnormally  hard  throughout.  In  such  cases  the  least  exciting 
cause,  as  talking,  singing,  eating,  going  out  into  the  cool  air,  change  of  body 
posture,  etc.,  may  cause  an  attack  of  coughing,  or  at  least  render  the  voice 
temporarily  incompetent  for  any  vocal  efixtrt. 

Treatment. — This  is  in  a  general  way  that  of  the  catarrhal  condition 
always  found  in  these  cases,  including,  of  course,  the  removal  of  all  sources 
of  irritation.  Such  measures,  if  faithfully  carried  out,  will  often  reduce  an 
enlarged  epiglottis  to  its  normal  size.  Astringent  applications  alone  are  of  but 
little  value.  Cocain  and  oily  sprays  are  but  palliative,  and  their  continued 
use  is  objectionable.  The  employment  of  the  galvano-cautery  generally  pro- 
vokes severe  inflammatory  reaction.  Rice  advises  trimming  oif  about  one- 
eighth  of  an  inch  from  the  margins  of  the  cartilage  where  they  impinge  upon 
the  pharyngeal  walls,  using  for  this  purpose  long-handled  curved  scissors. 
Reaction  is  but  moderate  and  hemorrhage  is  not  excessive.  He  specially 
cautions  against  the  removal  of  more  than  a  narrow  ribbon  of  tissue.  Price 
Brown  has  used  the  galvano-cautery  in  one  case  where  the  epiglottis  was  long 
and  narrow,  but  with  its  tip  turned  up  into  a  horizontal  position.  No  evil 
results  followed. 

DISEASES  OF  THE  UVULA. 

The  anatomy  of  the  uvula  is  elsewhere  described.  Concerning  its  phys- 
iology we  are  still  uncertain,  for  the  various  functions  assigned  to  it  do  not 
seem  to  suffer  by  its  removal. 

Malformations.— We  can  do  no  better  than  quote  the  statistics  of  C. 
Berens,  who  found  in  3000  throats,  84  cases  of  abnormality  in  shape — viz. : 
hypertrophy,  11 ;  pendulous,  2 ;  fish-tailed  shape,  39 ;  attached  to  other 
parts,  2  ;  deeply  cleft,  14  ;  worm-like  shreds,  8  ;  completely  separate,  2 ; 
supernumerary,  4 ;  also  absent,  2. 

Acute  Uvulitis. — This  is  generally  seen  in  connection  with  acute 
pharyngitis  and  tonsillitis,  but  may  occur  independently.  It  may  arise  from 
trauma  (including  excessive  vocal  effort),  septic  absorption,  and  occasionally 
after  ignipuncture  of  the  tonsils.  The  uvula  becomes  swollen  and  edematous. 
It  may  even  bleed,  and  one  or  two  cases  have  been  reported  in  which  there 
was  a  hemorrhage  into  the  substance  of  the  uvula  itself. 

Symptoms. — These  are  (1)  general,  in  the  form  of  a  slight  febrile  reac- 
tion ;  and  (2)  local,  as  dysphagia,  pain,  a  feeling  that  the  throat  is  filled  up, 
rarely  dyspnea.  There  is  generally  slight  dry  cough,  thick  voice,  and 
general  pharyngeal  discomfort. 
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Treatment. — The  uvula  should  be  punctured  freely  with  a  finely  pointed 
bistoury,  especially  when  the  edema  is  marked.  Demulcent  wa'shes,  hot 
alkaline  gargles,  etc.,  may  then  be  used,  followed  later  by  an  astringent 
preparation,  as : 

I^.  Tr.  kino, 

Tr.  catechu  co., 

Glycerit.,  acidi  tannici,  ad  sj. — M. 

S. — Teaspoonful  in  one-half  glass  cold  water  for  gargle. 

Chronic  Uvulitis. — This  is  generally  secondary  to  chronic  catarrhal 
conditions  of  surrounding  parts  and  cured  by  the  treatment  of  the  latter.  It 
is  an  essential  part  also  of  elongated  uvula,  to  be  next  considered. 

Enlarged  Uvula. — This  condition  is  present  in  varying  degree  in- 
nearly  all  patients  who  are  subject  to  frequent  sore  throats  of  any  kind,  and 
especially  in  those  who  indulge  in  forced  and  unregulated  vocal  efllbrt. 

Patholog-y. — The  enlargement  may  be  a  general  thickening  or  merely 
an  elongation.  The  latter  may  be  merely  a  prolapse  of  the  mucous  mem- 
brane upon  the  muscular  substance,  or  may  be  a  true  hypertrophy  of  the 
entire  organ  with  downward  extension,  so  that  the  tip  rests  on  the  dorsum  of 
the  tongue.    There  is  always  more  or  less  paresis  of  the  soft  ]«date. 

Symptoms. — The  amount  of  disturbance  produced  by  this  condition 
varies  greatly  in  different  patients.  Some  with  very  long  uvulje  make  no 
complaint  whatever.  Generally  there  is  more  or  less  tickling,  coughing, 
retching,  and  even  vomiting.  These  may  be  excited  by  the  sudden  change 
from  one  temperature  to  another,  by  diffused  cold  to  the  skin  (as  in  bath- 
ing), or  when  fatigued.  In  the  worse  cases  there  may  be  nocturnal  glottic; 
spasm,  the  uvula  being  most  relaxed  during  sleep.  The  constant  coughing 
sometimes  causes  rupture  of  the  superficial  vessels  of  the  lower  pharyngeal 
mucosa,  and  the  patients  bring  up  an  occasional  tinge  of  blood  in  the  gelatin- 
ous pellets  they  expel.  All  these  symptoms  sometimes  lead  the  sufferer  to 
believe  that  he  has  serious  lung-disease,  but  a  removal  of  the  offending  tissue 
quickly  reassures  him.  To  vocalists  an  enlarged  uvula  is  a  serious  menace. 
The  voice  becomes  easily  fatigued,  loses  its  range,  strength,  and  clearness,  and 
frequently  becomes  tremulous. 

In  examining  these  cases  the  parts  must  be  relaxed  and  nasal  respiration 
maintained,  else  the  soft  palate  will  be  drawn  up  and  a  wrong  perspective 
of  the  jmrts  be  presented. 

Treatment. — In  those  cases  where  the  mucosa  is  merely  edematous  and 
prolapsed  on  the  muscle,  simple  astringent  troches  and  mouth-washes  may 
suffice.  If,  however,  their  use  for  a  reasonable  length  of  time  does  not 
effect  the  requisite  shortening  of  the  organ,  or  if  there  is  a  true  hypertrophy 
with  elongation  of  the  muscle,  a  portion  of  the  latter  shoidd  be  removed. 
(For  Uvulotoray,  see  page  1208.) 

The  normal  organ  averages  in  the  adult  about  three-eighths  of  an  inch 
in  length,  and  when  the  mouth  is  closed  should  hang  free  in  the  fauces  with- 
out touching  the  tongue.  It  must  not  be  forgotten  that  the  frequent  hawking 
caused  by  enlarged  uvula  tends  mechanically  to  aggravate  still  further  the 
condition. 

DISEASES  OF  THE  PHARYNX. 

The  pharynx  is  a  fibro-muscular  funncl-shajied  tube,  extending  from  the 
under  surface  of  the  basilar  process  of  the  occipital  to  a  point  about  opposite 
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to  the  sixth  cervical  vertebra  and  on  a  level  with  the  cricoid  cartilage  below. 
The  upper  part  of  the  tube  is  expanded  into  a  dome,  imperfect  in  front,  and 
likened  to  a  "carriage-hood  with  the  front  window  half-way  down,"  At 
its  sides  are  the  common  and  internal  carotid  arteries. 

Above,  it  communicates  anteriorly  with  the  posterior  nares,  laterally  with 
the  Eustachian  tubes,  in  the  middle  with  the  mouth,  and  below  with  the 
larynx  and  esophagus.  It  has  a  strong  fibrous  investment,  with  a  series  of 
muscular  constrictors  and  a  mucous  lining  continuous  with  that  of  the 
surrounding  cavities. 

The  epithelial  lining  is  of  the  columnar  ciliated  variety  in  the  dome  and 
as  low  down  as  the  floor  of  the  nose ;  below  it  assumes  the  squamous  type. 
It  has  a  rich  glandular  supply,  the  acinous  variety  being  generally  distrib- 
uted, less  abundantly,  however,  in  the  vault;  while  the  lymphoid  deposits 
(not  true  glands)  are  massed  about  the  orifices  of  the  Eustachian  tubes  and 
in  the  dome,  forming  in  the  latter  the  third,  pharyngeal,  or  Luschka's,  tonsil. 

In  any  consideration  of  pharyngeal  maladies,  two  facts  should  be  borne 
in  mind.  One  is  inherent  in  its  structure  and  the  other  in  its  function. 
Being  a  combination  of  mucous  membrane,  muscle,  and  fibrous  aponeurosis,^ 
it  is  naturally  subject  to  the  general  run  of  acute  inflammatory  conditions ; 
but  it  also  bears  the  brunt  of  many  outbreaks  due  to  the  gouty  and  rheu- 
matic diatheses. 

Moreover,  the  pharynx  is  a  food-  as  well  as  an  air-conduit.  It  has  thus 
a  relation  to  the  digestive  as  well  as  to  the  respiratory  tract ;  and  disturb- 
ances of  either  may  be  caused  by  pharyngeal  disturbances,  or  may  even  cause 
them.    The  existence  of  a  scrofulous  taint  acts  in  the  same  direction. 

Acute  Catarrhal  Pharyngitis. — This  is  an  acute  exudative  inflam- 
mation of  the  mucous  lining  of  the  pharynx.  This  cavity  is  a  veritable 
breeding-place  for  all  sorts  of  micro-organisms,  and  yet  in  a  condition  of 
health  they  are  harmless.  Exposure  to  cold  really  means  lessened  resistance 
of  the  tissues  to  germ-vitality  and  germ-entrance  into  the  substance  of  the 
membrane.  The  excessive  use  of  alcohol  and  tobacco,  the  ingestion  of 
irritant  food,  the  presence  of  foreign  bodies,  etc.,  are  accountable  for  many 
attacks.  Gouty  and  rheumatic  poisons  frequently  expend  themselves  upon 
this  area.  Another  frequent  exciting  cause  is  a  disordered  state  of  the 
stomach  and  a  torpid  liver,  especially  that  group  of  symptoms  collectively 
known  as  a  "  bilious  attack." 

As  predisposing  causes  we  may  have  a  bad  general  environment,  poor 
ventilation,  improper  clothing,  the  breathing  of  noxious  gases,  and  occupa- 
tions of  a  sedentary  character.  The  disease  is  more  prevalent  during  the 
damp  seasons  of  spring  and  fall,  affecting  especially  those  exposed  to  sudden 
temperature-changes.    All  ages  suffer  from  it. 

Pathology. — The  affection  is  the  simple  type  of  acute  exudative  inflam- 
mation occurring  in  a  mucous  membrane,  with  its  stages  of  congestion, 
swelling,  dryness,  and  later  increased  secretion.  It  may  be  confined  to 
various  areas,  as  the  post-pharyngeal  wall,  the  palatal  folds,  the  fauces,  or 
may  affect  the  entire  cavity.  Pretty  generally  the  covering  of  the  tonsils  is 
involved,  and  we  really  have  an  acute  catarrhal  tonsillitis  as  well  as  pharyn- 
gitis.   The  mucosa  may  be  shining  and  smooth  or  of  a  granular  a])i)earance. 

Symptoms. — In  a  simple  case  there  is  generally  a  very  mild  constitu- 
tional febrile  reaction.  Locally,  we  have  pain  of  various  degrees  of  intensity, 
painful  swallowing,  irritative  cough,  with  a  constant  desire  to  clear  the 
throat.  Viscid  mucus  is  exj)ectorated,  sometimes  in  pellets  and  occasionally 
blood-streaked.    Smell,  taste,  and  even  hearing  may  be  impaired — the  latter 
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especially  when  the  attack  is  engrafted  upon  an  old  tonsillar  enlargement. 
The  attack  may  pass  off'  into  "  a  cold  in  the  head." 

The  prognosis  is  always  good,  the  inflammation  rarely  extending  to  the 
deeper  structures. 

Treatment. — -At  the  outset  a  mercurial  and  saline  should  be  given, 
followed  by  aconite  and  belladonna  in  small  but  frequent  and  alternating 
doses.  Pellets  of  ice  are  grateful,  and  in  the  milder  cases  relief  may  come 
from  the  free  use  of  some  astringent  lozenge,  such  as  the  kramcria  or  red- 
gum  troches.  Weak  cocain  solutions  may  be  sparingly  sprayed  on  to  relieve 
pain,  but  a  graduated  atomizer  should  always  be  employed,  so  as  to  register 
the  amount  of  the  drug  used.  Menthol  in  albolene  (gr.  xv-^j)  is  often  just 
as  efficacious.  For  this  and  similar  purposes  the  "  pyrozone-atomizer  "  may 
be  employed. 

In  the  diathetic  cases,  guaiac,  salicylates,  colchicum,  and  syrup  of  iodid 
of  iron  find  their  proper  ap[)lication.  Iced  compresses  may  be  used  exter- 
nally. An  edematous  uvula  or  jialate  should  be  fi-eely  punctured.  Food 
should  be  soft  and  non-irritating. 

A  simple  tonic  is  often  advisable  after  the  subsidence  of  the  acute  symp- 
toms. For  the  excessive  secretion  some  form  of  astringent  gargle  is  gener- 
ally employed.    A  good  formula  is  that  given  on  page  938. 

It  has  become  fashionable  in  certain  circles  to  decry  the  use  of  gargles  on 
the  ground  that  the  fluid  comes  in  contact  with  only  a  very  small  part  of  the 
affected  area,  never  passing,  as  ordinarily  used,  beyond  the  anterior  faucial 
pillars.  The  ideal  method  of  gargling  is  that  known  as  the  "  A^'on  Troltsch  " 
plan.  The  jxitient  sits,  or  better  lies  down,  with  the  head  thrown  back.  He 
takes  a  mouthfid  of  the  gargle  and  begins  the  movement  of  swallowing  with- 
out letting  the  licpiid  go  down  his  throat.  He  next  throws  the  head  suddenly 
forward,  when  part  of  the  fluid  will  go  up  into  the  naso-pharynx  and  And  its 
exit  through  the  nostrils,  while  the  rest  escapes  through  the  mouth. 

It  is  obvious  that  but  few  patients  can  thus  juggle  with  their  swallowing- 
apparatus.  Moreover,  the  method  is  painful  at  any  time,  and  therefore  prac- 
tically inadmissible  in  many  acute  inflammatory  states.  As  a  matter  of  fact, 
however,  Swain  has  demonstrated  that  by  this  method  fluid  may  be  brought 
in  contact  with  the  outer  or  extralaryngeal  surface  of  the  epiglottis,  the  ary- 
epiglottic  ligament,  the  arytenoid  cartilages,  and  the  posterior  commissure  of 
the  larynx,  as  well  as  witfi  the  upper  surfaces.  In  the  later  stages  of  acute 
catarrhal  pharyngitis  mild  antiseptic  troches  or  mouth-washes  may  be  of  ser- 
vice. To  avoid  a  repetition  of  the  attacks  proper  foot-wear  and  woollen  un- 
derclothing should  be  worn.  The  neck  and  upper  chest  should  be  douched 
night  and  morning  with  cold  water  and  briskly  rubbed  with  a  coarse  towel. 

Chronic  Catarrhal  Pharyngitis. — Under  this  heading  are  to  be  con- 
sidered the  chronic  catarrhal  condition  of  the  membrane  as  a  whole,  and  also 
that  distinct  afi^ection  of  its  lymphoid  elements  known  as  "follicular  pharyn- 
gitis."   A  localized  variety  of  the  latter  is  known  as  pharyngitis  lateralis. 

Simple  Chronic  Catarrhal  Pharyngitis. — In  this  form  the  lesion 
is  generally  confined  to  the  pharyngeal  mucosa  proper.  The  uvula,  palate, 
and  faucial  pillars  usually  escape.  The  tonsils,  however,  are  frequently 
enlarged. 

Quite  a  difference  of  opinion  exists  as  to  the  cause  of  this  affection.  The 
majority  of  writers  would  seem  to  regard  it  either  as  a  result  of  repeated 
acute  catarrhal  processes,  as  in  the  case  of  mucous  membranes  generally,  or 
as  a  disease  set  up  by  some  of  the  long-acting  causes  named  below.  Bos- 
worth  emphatically  states  his  conviction  that  "chronic  pharyngitis  is  in  no 
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instance  the  result  of  repeated  attacks  of  acute  inflammation  ;  but,_  on  the 
contrary,  the  chrouic  process  sets  in  first,  whereupon  its  clinical  history  is 
marked  by  repeated  attacks  of  acute  catarrhal  sore  throat."  According  to 
his  view,  the  condition  is  generally  secondary  to  a  chronic  gastritis,  espec- 
ially that  form  due  to  alcohol. 

A  frequent  cause  is  the  inhalation  of  all  sorts  of  irritants,  including 
tobacco-smoke.  Here  again  we  tread  on  dis])uted  ground,  some  claiming  that 
the  nicotin  and  irritating  salts  of  the  smoke  will  set  up  a  pharyngitis  ah 
initio,  and  others  that  they  merely  aggravate  a  pre-existing  condition.  Some 
cases  seem  to  arise  from  the  extension  of  a  naso-pharyngeal  process  or  to 
be  aggravated  by  the  constant  hawking  and  straining  of  the  pharyngeal 
muscles. 

Finally  it  must  not  be  forgotten  that  the  pharyngeal  mucosa  is  bathed  by 
all  the  air  inspired  through  the  nose.  Hence,  if  this  air  is  not  (owing  to 
intranasal  abnormalities)  properly  strained,  moistened,  and  warmed,  it  will 
act  as  an  irritant.  Particularly  is  this  the  case  if  nasal  obstruction  is  suffi- 
cient to  cause  mouth-breathing. 

Patholog-y. — We  have  here  to  deal  with  a  proliferative  inflammation  occur- 
ring in  a  mucous  membrane.  The  blood-vessels  take  no  share  in  the  process, 
which  consists  in  the  formation  of  a  low  grade  of  connective  tissue  in  the 
deeper  layers.  The  mucous  glands,  which  are  here  scanty,  are  not  much 
affected.  The  secretion  is  apparently  increased  and  abnormally  viscid.  The 
lymphoid  elements  are  not  involved.  In  some  of  the  older  cases  enlarged 
veins  may  coui'se  over  the  surfa(;e. 

Symptoms. — As  the  affection  is  so  frequently  associated  with  gastric  dis- 
orders, the  symptoms  of  the  latter  are  very  much  in  evidence  in  the  form  of 
flatulency,  gagging,  nausea,  and  even  vomiting.  Combined  with  these  is  a 
continuous  smarting  feeling  in  the  pharynx,  with  special  discomfort  in  swal- 
lowing spiced  foods  or  hot  drinks.  A  coexisting  naso-pharyngitis  aggravates 
all  symptoms.  The  whole  mucous  lining  of  the  pharynx  is  excessively  irri- 
table. It  is  often  impossible  at  the  first  sitting  to  make  a  satisfactory  exami- 
nation. Particularly  is  this  the  case  in  institution  patients,  with  their  usual 
excesses  in  malt-liquors  and  inferior  tobacco.  The  mucosa  is  of  a  dark-red, 
beefy  color,  which  rarely  extends  forward  beyond  the  posterior  faucial  pillars. 
The  breath  is  sour  and  offensive,  while  the  tongue  is  more  or  less  coated. 

Treatment. — In  many  cases  the  pharynx  itself  is  best  left  alone  for 
awhile  and  attention  directed  toward  the  removal  of  vicious  practices  in 
eating  and  drinking.  If  irritability  of  the  mucosa  prevents  proper  examina- 
tion, weak  cocain  applications  may  be  made,  or  the  patient  may  be  put 
under  the  influence  of  the  bromids,  using  also  a  strong  solution  of  the  latter 
for  a  gargle.  Alcohol  and  tobacco  must  be  cut  off  entirely,  and  tea  and 
coffee  during  treatment.  The  bowels  should  be  regulated  with  salines  and 
cholagogues.  An  alkali  with  a  bitter  may  be  given  after  meals.  Greasy 
foods,  pastries,  etc.,  fall  under  the  ban.  But  little  fluid  should  be  taken  at 
meals,  so  as  to  ensure  the  proper  mastication  of  the  food. 

These  procedures  will  alone  cure  many  cases  of  chronic  catarrhal  pharyn- 
gitis. If,  however,  local  discomfort  persists  after  the  stomach  is  regulated, 
we  may  make  local  appli(!ations  to  the  pharyngeal  mucosa.  Silver  nitrate 
(gr.  xv-|  j)  or  the  zinc  salts  (except  the  chlorid)  in  the  same  strength  may  be 
used.  These  remedies  are  exactly  as  good  as  the  host  of  new  ones  recently 
plaoed  on  the  market.  Nothing  is  gained  in  the  care  of  these  common 
maladies  by  running  after  strange  therapeutic  gods. 

A  valuable  menstruum  for  many  topical  agents  is  the  new  oleo-stearate 
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of  zinc,  a  union  of  stearate  of  zinc  witii  benzoinated  albolene.  It  forms  a 
viscid  wliitisli  mixture,  not  disagreeable  to  the  taste.  It  can  be  used  as  a 
vehicle  for  the  ordinary  run  of  topical  agents. 

Chronic  Follicular  Pharyngitis.— In  this  affection  the;  brunt  of 
the  pathological  process  falls  upon  the  lymphoid  structures  which  lie  in  the 
deeper  layers  of  the  mucosa.  This  change  is  of  the  greater  clinical  import- 
ance in  that  the  process  seems  to  involve  in  some  way  not  entirely  clear 
the  sensory  nerve-filaments  of  the  area,  giving  rise  to  symptoms  causing 
great  discomfort. 

Causes. — Over  and  above  all  there  lies  a  diathesis  to  which  has 
been  given  the  name  of  "  lymphatism."  It  is  a  tendency  of  all  lymphoid 
structures  at  an  early  period  of  life  to  take  on  an  overgrowth.  AVith  the  earlier 
writers  this  tendency  figures  under  the  category  of  scrofula.  At  the  present 
time  we  are  disposed  to  admit  the  affinity,  though  not  the  identity,  of  the  two. 

The  lymphatic  overgrowth  beginning  in  childhood  affects  more  or  less  all 
the  lymphoid  deposits  in  the  naso-])harynx  and  pharynx.  Tiie  evidences  of 
disease  in  the  former  of  these  two  regions  greatly  predominate,  so  that  not 
until  later  years  do  the  troubles  referable  to  the  follicular  ailment  in  the 
pharynx  distinctly  show  themselves.  Bad  hygienic  general  environment  jire- 
disposcs  to  this  form  of  catarrh  ;  but  there  is  no  reason  to  believe  that  it  has 
any  relation  to  rheumatism  or  gout. 

Pathology. — The  follicular  enlargement  is  a  distinct  ]M'ocess  from  the 
beginning,  and  ])robal)ly  is  never  a  passing  over  from  the  simple  catarrhal 
process  described  in  the  previous  section.  It  may  be  accompanied  by  a  sim- 
ple surface-catarrh.  It  may  be  diffused  over  the 
surface  of  the  pharynx,  which  assumes  agranular 
ap])earance  (granular  ])haryngitis),  or  may  local- 
ize itself  at  the  sides,  just  behind  the  jiosterior 
faucial  pillars.  To  these  ridges  or  bead-chain- 
like deposits  Schmidt  has  given  the  name  of 
"pharyngitis  lateralis."  These  ridges  occa- 
sionally become  adherent  to  the  pillars,  so  that 
their  union  appears  as  large  cords  on  either 
side. 

The  affection  of  the  follicles  seems  to  be  most 
pronounced  near  the  mouths  of  the  muciparous 
glands.  The  process  is  really  one  of  hyper- 
plasia, a  true  increase  in  the  number  of  lymphoid 
elements,  especially  about  the  efferent  channels 
of  the  lymph-nodes.  This  hyperplasia  may  be 
diffused  throughout  the  deeper  as  well  as  the 
superficial  lymphatic  structure  of  the  mucosa, 
•causing  a  thickening  thereof,  or  it  may  be"  localized  as  blunt  masses  projecting 
a  little  from  the  surface.  At  first  these  masses  arc  soft,  but  in  later  years 
they  grow  smaller  and  harder  and  may  even  disappear,  leaving  no  symptom ; 
but  their  persistence  in  later  years  is  the  legacy  of  the  changes  during  the 
time  of  "  lymphatism  "  (Fig.  579). 

Symptoms. — As  the  most  prominent  wc  note  pharyngeal  dysesthesia,  due 
first  to  the  unusually  rich  nerve-supply  of  the  pharyngeal  mucosa,  and  second 
to  the  fact  already  noted  that  the  nerve-filaments  are  involved  in  the  nodal 
changes.  We  may  have  all  grades  of  sensation,  from  a  mere  discomfort  to 
an  ac5;ual  pain.  On  account  of  this  neurotic  element  it  has  been  claimed  that 
the  disease  is  more  common  among  women,  but  we  have  not  so  found  it. 


Fig. 
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578.— Chronic  follicular  phar- 
yngitis (Cohen). 
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OvtM-iise  of  the  voice  aggravates  the  discomfort.  Painful  swallowing  is  often 
felt.  It  has  been  suggested  that  the  circulation  through  the  follicles  is 
increased  and  that  attendant  pressure-changes  cause  a  true  neuralgia. 

The  secretion  is  not,  as  a  rule,  increased  in  amount.  Sometimes  the  folli- 
cles seem  to  lie  on  a  bed  of  whitish  connective  tissue  and  the  whole  area 
looks  very  dry  (pharyngitis  sicca).  The  voice  is  husky,  probably  from  a 
reflex  influence  upon  the  phonatory  muscles.  A  dry  nervous  cough  is  often 
present. 

The  uvula  may  be  elongated,  especially  when  an  accompanying  naso- 
pharyngitis produces  much  hawking.     So,  also,  the  faucial  and  lingual 


Fig.  579.— Pharyngitis  granulosa  (Seifert  and  Kahn). 


tonsils  may  be  enlarged.  Frequently  the  enlarged  veins  are  seen  coursing 
over  the  pharyngeal  wall,  but  they  are  not  distinctive  of  this  condition. 
The  disease  may  continue  indefinitely,  although  without  any  extension  to 
neighboring  parts.  There  is  no  conclusive  evidence  that  it  predisposes  to 
phthi.sis. 

Treatment. — As  to  general  measures,  we  may  refer  to  the  treatment  of 
the  simple  catarrhal  form.  The  local  treatment  consists  in  the  removal  or 
destruction  of  the  diseased  follicles. 

Of  destructive  agents  we  have  chromic  and  trichloracetic  acids,  and  the 
galvano-cautery  at  a  bright  cherry-red  heat.  Six  or  eight  follicles  may  be 
treated  at  each  sitting.  A  drop  of  5  per  cent,  cocain  solution  injected  at 
their  bases  through  a  curved  needle  will  render  the  cauterization  painless. 
E.  Mayer  curettes  these  diseased  surfaces,  and  has  devised  a  special  instru- 
ment for  this  purpose  and  obtains  excellent  results.  An  antiseptic  mouth- 
Ava.sh  should  be  used  after  cauterization. 
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In  pliaryngitis  lateralis  the  same  plans  may  be  followed.  Several  sittings 
are  requii-ed,  and  the  reaction  after  the  cautery  is  more  severe  in  this  situa- 
tion than  on  the  post-pl laryngeal  wall. 

Hemorrhage  from  the  Pharynx.— A  brief  note  should  be  made 
concerning  hemorrhages  from  the  pharynx.  These  may  be  due  to  two  dif- 
ferent classes  of  causes :  (1)  Changes  in  the  blood,  and  possibly  in  some 
cases  in  the  blood-vessels,  which  ])ermit  the  escape  of  the  blood  in  various 
parts  of  the  body — e.  </.,  purpura,  hemophilia,  leukemia,  pernicious  anemia, 
etc.  (2)  Ulcerations  of  various  kinds,  suppuration,  trauma,  the  so-called 
"  hemorrhagic  laryngitis,"  and  perhaps  varicose  veins.  The  latter  source 
has  been  alluded  to  under  "lingual  varix." 

Pharyngeal  hemorrhages  from  the  causes  enumerated  under  the  first  of 
the  foregoing  divisions  are  rare.  Under  the  second  we  may  include  cancerous 
ulcerations  and  also  laryngitis  sicca  where  the  formation  of  crusts  and  their 
subsequent  dislodgement  may  cause  erosion  of  superficial  vessels. 

Tubeniular  ulceration  of  the  larynx  rarely,  if  ever,  causes  local  bleeding, 
although  the  larynx  may  retain  blood  coming  from  the  lungs  or  bronchi. 

Where  ])aticnts  come  to  the  physician  with  the  history  of  having  raised 
a  little  blood,  the  lungs  are  naturally  first  examined,  and  if  there  are  neither 
signs  nor  symi)tonis  of  pulmonary  trouble,  the  bleeding  is  referred  to  the 
throat  and  apt  to  be  regarded  as  of  slight  moment.  Such  reasoning  is  falla- 
cious. True  pharyngeal  hemorrhages  are  extremely  rare,  and  their  existence 
should  never  be  predicated  unless  a  clot  or  a  bleeding-point  can  actually  be 
seen  upon  the  mucous  membrane  of  the  pharynx.  In  tlie  greater  majority 
of  all  these  cases  the  blood  comes  from  some  part  of  the  respiratory  tract 
below  the  glottis — /.  <?.,  signifies  lung-trouble,  whether  there  are  any  other  signs 
or  symptoms  to  correspond  with  it  or  not. 

Of  course,  the  mouth  and  gums  must  be  carefully  searched  in  this  class 
of  cases.  So,  also,  allowance  must  be  made  for  the  existence  of  valvular 
cardiac  trouble  and  pulmonary  hyperemia.  In  some  cases  the  blood  escapes 
by  diapedesis  rather  than  by  actual  rupture  of  vessels. 

It  must  be  borne  in  mind  that  the  intimate  anatomical  and  physiological 
relations  of  the  pharynx  with  the  larynx  and  parts  below  permit  blood 
effused  in  one  situation  to  quickly  deposit  itself  in  another.  Hence  we  must 
be  cautious  in  our  deductions  as  to  the  actual  source  of  the  bleeding.  More- 
over, blood  effused  high  up  in  the  tract  may  get  into  the  lungs  and  so  pre- 
dispose to  tubercular  invasion. 

Finally,  we  must  be  on  our  guard  against  malingerers  who,  for  their  own 
various  purposes,  can  produce  pharyngeal  hemorrhage  with  the  greatest 
readiness. 

Pharyngo-mycosis. — Under  this  title  are  properly  included  all  my- 
cotic growths  occurring  in  this  situation.  Among  the  i)arasites  most  fre- 
quently found  here  are  the  oidium  albicans,  actinomyces,  aspergillus  fumi- 
gatus,  bacillus  fasciculatus,  and  the  growth  causing  that  rare  affection 
nigrities  linguae  or  black-tongue.  By  common  clinical  consent,  however,  the 
term,  unless  qualified,  is  restricted  to  cases  of  leptothrix  growth.  This  form 
was  first  described  by  Friinkel  in  1873. 

Causes. — As  predisposing  causes  we  have  preceding  inflammations, 
especially  of  the  tonsils,  and  carious  teeth.  It  frequently  follows  acute 
tonsillitis,  and  has  doubtless  been  often  mistaken  for  a  chronic  lacunar  affec- 
tion. The  exciting  cause,  or  rather  the  essence  of  the  disease,  is  the  growth 
of  the  leptothrix-threads. 

Patholog-y. — The  deposits  occur  most  frequently  on  the  fiuicial  and. 
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lingual  tonsils,  but  they  are  occasionally  seen  on  the  pharyngeal  tonsil,  less 
frequently  on  the  soft  palate,  post-pharyngeal  wall,  glosso-epiglottic  folds, 
and  larvnx.  J.  Wright  found  them  in  one  instance  upon  the  inferior 
turhinal  body.  They  appear  as  patches  apparently  embedded  in  the  tonsillar 
crypts  and  projecting  above  the  surface.  They  are  generally  hard  and 
horny,  being  removed  with  great  difficulty.  They  may  exist  as  isolated  areas 
of  varying  size  or  they  may  be  connected  by  threads  extending  from  one  to 
another  and  interlacing  like  the  tendrils  of  running  vines. 

If  a  bit  of  deposit  is  removed,  teased  in  glycerin,  and  examined  with  a 
low-power  objective,  we  note  a  mass  of  epithelia  (an  accidental  feature)  sur- 
rounded by  irregular  granules,  in  which  are  embedded  the  rod-like  cells  of 
various  species  of  the  leptothrix-fungus  (belonging  to  the  group  of  schizo- 
mycetes).  These  rods  or  mycelial  threads  generally  occur  in  links,  and  some- 
times curl  up  at  their  ends  into  fine  hair-like  filaments.  Other  rods  ap])ear 
colorless,  but  with  sharp,  dark  borders,  the  centers  seeming  to  be  full  of 
granular  matter.  The  loose  granules  are  in  some  instances  the  spores  of  the 
growth.  Methyl-blue  staining  will  bring  out  alternating  colored  and  un- 
colored  segments  on  the  threads ;  while  Lugol's  solution  gives  with  them 
the  characteristic  starch-reaction. 

This  fungus  has  never  been  cultivated  outside  of  living  bodies.  Lepto- 
thrix-threads  of  various  species  inhabit  every  healthy  mouth.  The  presence 
of  tartar  on  the  teeth,  an  altered  reaction  of  buccal  secretion,  and  a  disordered 
digestion  all  seem  to  promote  their  growth.  There  is  no  proof  that  the  gouty 
or  rheumatic  states  predispose  to  them.  They  are  found  in  rhinoliths,  ton- 
sillar concretions,  and  vesical  calculi;  in  the  secretion  of  tracheal  ozena, 
fetid  bronchitis,  and  pulmonary  gangrene ;  on  the  coating  of  the  tongue 
in  low  fevers,  in  the  lachrymal  duct,  intestine,  vagina,  and  feces.  Most  of 
the  cases  of  mycosis  reported  have  been  in  young  women.  In  any  situ- 
ation the  growth  may  precipitate  lime-salts  from  fluids  holding  them  in 
solution. 

A  somewhat  novel  view  of  the  nature  of  this  affection  is  that  advanced 
by  Siebenmann,  who  contends  that  Friinkel's  benign  tonsillar  mycosis,  with  its 
formation  of  solid  horny  matter,  should  be  taken  from  the  category  of 
mycoses  and  put  in  that  of  hyperkeratoses  of  the  mucosa.  As  a  product  of 
a  less  complete  keratosis  should  be  regarded  the  less  complete  epithelial  kera- 
tosis which  is  found  in  all  tonsils,  and  which  is  an  excellent  medium  for  the 
development  of  the  organisms  of  decomposition.  The  collection  of  incom- 
pletely keratosed  epithelium  is  therefore  a  constant  menace  to  the  surround- 
ing tissues,  analogous  to  cholesteatoma  of  the  middle  ear.  Siebenmann  would 
drop  the  name  " pharyngo-mycosis "  and  substitute  therefor  "lacunar  hyper- 
keratosis." 

Symptoms. — These  consist  of  constant  irritation  in  the  fauces  and  a 
pricking  or  a  pasty  feeling,  with  mild  cough  and  difficulty  in  swallowing. 
In  one  case  submaxillary  glandular  enlargement  was  noted.  Schech  has 
found  fever  with  general  malaise,  weakness,  and  anorexia  preceding  the  local 
deposits.  The  tonsils  themselves  may  be  a  little  red  and  swollen.  Semon 
has  seen  the  soft  palate  and  uvula  congested,  the  latter  being  also  very 
edematous. 

Course. — The  deposits  come  and  go  sometimes  regai'dless  of  treatment. 
There  is  no  danger  in  the  affection.  It  is  of  more  pathological  interest  than 
of  clinical  importance. 

Treatment.— All  functional  disorders  should  be  corrected ;  the  teeth 
must  be  put  in  good  condition.    In  one  of  the  writer's  cases  the  deposits 
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perraane^itly  disappeared  as  soon  as  this  was  done.  Sweets  must  be  cut 
off  from  the  diet.    A  change  of  climate  will  alone  cure  some  cases. 

As  to  topical  measures,  nearly  every  caustic  and  antiseptic  in  the  i)har- 
macopeia  has  been  recommended— c.  (/.,  solutions  of  zinc  chlorid,  balsam  of 
Peru  in  alcohol,  iodin  and  carbolic  acid  in  glycerin,  salicylic  acid  in  alcohol, 
borax,  bichlorid,  chromic  acid,  silver  nitrate,  and  pyrozone.  Smoking  is 
reported  to  have  cured  one  case,  and  an  instance  in  the  writer's  experience 
lends  some  color  to  this  view.  Nicotin  solutions,  however,  should  not  be 
applied.  Some  of  the  larger  deposits  may  be  torn  away  with  forceps.  The 
favorite  measure  is  the  galvano-cautery  tip  carried  to  the  base  of  each 
deposit.  Tonsillotomy  may  be  done  if  the  organ  is  large  enough  to  engage 
in  the  guillotine.    Internally,  salol  and  the  alkalies  have  been  used. 

Herpes  of  the  Fauces.— This  is  one  of  the  rare  diseases.  Obviously, 
different  clinicians  have  had  different  conditions  in  mind  in  their  use  of  this 
term.  Else  how  can  we  account  for  the  fact  that  of  two  prominent  Avriters, 
one  lias  seen  only  12  cases  in  a  lifetime,  while  tlie  other  reports  over  100 
cases  in  six  years? 

The  disease  consists  in  the  occurrence  on  the  uvula,  soft  palate,  tongue, 
and  inside  of  the  cheeks  of  small  blisters,  resembling  somewhat  the  customary 
herpetic  patches  seen  on  the  skin.  Tlie  tonsils  and  ej)iglottis  may  also  be 
invaded,  while  the  posterior  pharyngeal  wall  regularly  escapes.  The  affection 
may  be  unilateral  or  bilateral.  It  occurs  more  frequently  in  children,  in 
those  constitutionally  delicate,  and  in  neurotic  young  women.  It  is  especially 
prevalent  during  diphtheritic  outbreaks,  in  damp  climates,  and  during  the 
colder  months.    Many  of  the  patients  are  distinctly  anemic. 

Pathology. — In  the  initial  stages  small  distended  vesicles  are  seen  with 
a  surrounding  zone  of  inflamed  mucosa.  These  o(^cur  singly  or  in  ])atches. 
They  may  disappear  by  absorption,  leaving  no  trace  ;  or  may  burst,  leaving 
shallow  circular  ulcers.  The  vesicular  stage  is  a  brief  one,  for  the  epithelial 
covering  of  the  patch  is  so  delicate  that  it  cannot  hold  the  fluid  which  collects 
beneath  it  except  for  a  very  short  time.  Still,  again,  the  patches  may  coalesce, 
forming  a  large  bulla,  which  after  discharging  its  contents  becomes  covered 
with  a  membranous  deposit,  suggesting  diphtheria,  Bosworth  records  three 
cases  where  the  eruption  assumed  the  form  of  herj^es  iris — i.  e.,  "  small  rings 
of  minute  papules  enclosing  a  patch  of  healthy  membrane."  He  regards  the 
process  as  a  localized  inflammation  of  the  papillaj  of  the  subepithelial  layer 
of  the  mucosa  originating  principally  in  the  terminal  filaments  of  the  nerves. 

Symptoms. — These  consist  of  a  moderate  febrile  reaction  and  a  burning 
feeling  in  the  fauces,  increased  by  deglutition.  Occasionally  there  is  a  severe 
itching  about  the  parts.  The  pain  may  radiate  to  the  ears,  nose,  and  even  to 
the  larynx.  A  similar  rash  may  appear  coincidently  on  the  lips,  thus  assist- 
ing in  the  diagnosis.  The  fauces  show^  a  circular  arrangement  of  the  erup- 
tion, at  times  papular,  or  vesicular,  or  even  pustular,  with  the  later  history 
above  described. 

Cause. — The  duration  is  about  a  week,  and  patients  always  recover ;  but 
the  mucous  membrane  may  be  left  predisposed  to  infection.  Successive  crops 
of  eruption  occasionally  prolong  the  disease. 

Treatment. — All  neurotic  and  anemic  states  must  be  corrected,  for  these 
cases  frequently  relapse.  At  the  outset  sedative  and  demulcent  mouth- 
washes are  indicated.  Morphin  and  carbolic  acid  in  glycerin  may  be 
applied  to  the  painful  areas.  Potassium  chlorate  is  useless,  and  may  even 
increase  the  local  discomfort.  Mild  caustics  may  prevent  the  spreading  of 
the  patches. 
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Under  this  heading  are  considered  acute  and  chronic  post-nasal  catarrh 
and  enkirgement  of  the  pharyngeal  tonsil,  including  lymphoid  hypertrophy  in 
the  vault  of  the  pharynx,  tlie  so-called  "  adenoids."  Other  naso-pharyngeal 
affections  are  dealt  with  elsewhere  in  this  work. 

Acute  Naso-pharyngitis :  Acute  Post-nasal  Catarrh. — This 
affection  is  essentially  an  acute  exudative  inflammation  of  the  mucosa  lining 
the  naso-pharyngeal  space.  It  is  frequently  associated  with  an  acute  rhinitis, 
or  rather  both  lesions  occur  in  that  condition  known  as  a  "  cold  in  the  head  ; " 
but  it  is  possible  for  either  to  occur  separately. 

Causes. — Exposure  to  cold  and  damp  plays  the  chief  exciting  role.  Here 
also  should  be  borne  in  mind  what  has  already  been  said  regarding  such 
exposure  as  related  to  temporary  impairment  of  tissue-vitality.  As  occurring 
in  very  young  patients,  we  generally  find  acute  naso-pharyngitis  associated 
with  more  or  less  enlargement  of  the  pharyngeal  tonsil,  which  in  turn  may 
have  resulted  from  repeated  attacks  of  acute  rhinitis.  The  abuse  of  alcohol 
iind  tobacco,  exposure  to  dust-laden  air,  noxious  vapors,  and  various  septic 
influences  are  all  contributing  causes.  The  relation  of  any  particular  diathesis 
to  the  acute  form  of  the  disease  cannot  be  regarded  as  proven.  Disease  of 
the  nasal  mucosa  is  regularly  present,  and  is  regarded  by  some  as  the  most 
frequent  excitant  cause. 

Pathology. — As  already  suggested,  the  process  here  is  the  typical  one  of 
acute  exudative  inflammation,  with  its  successive  stages  of  congestion,  dryness, 
swelling,  and  hypersecretion.  The  follicles  are  reddened  and  enlarged  and 
bathed  first  in  mucus  and  later  in  muco-pus. 

Symptoms. — Cases  are  ushered  in  with  a  very  mild  febrile  reaction, 
general  malaise,  and  anorexia.  The  fever  rarely  rises  to  101°  F.,  and  yet 
the  patient  is  miserable  out  of  all  proportion  to  this  temperature.  There  is  a 
dry,  smarting  feeling  in  the  back  part  of  the  throat,  with  painful  swallowing. 
Owing  to  the  close  anatomical  relation  between  the  mucosa  and  the  bony 
vault,  this  stage  of  dryness  from  arrested  secTction  is  apt  to  be  prolonged. 
The  gastro-enteric  tract  is  often  in  a  torpid,  sluggish  condition,  and  we  have 
coated  tongue,  nausea,  or  even  vomiting  and  constipation. 

From  this  stage  the  condition  passes  into  that  of  hypersecretion,  which 
generally  affords  some  relief  to  the  local  discomfort.  Tiie  discharge  is  at  first 
whitish  and  mucous  in  character  ;  but  later  becomes  yellowish  and  of  a  muco- 
purulent consistency.  It  trickles  down  from  behind  the  soft  palate  and  is 
expectorated,  or  in  very  young  patients  swallowed ;  some  of  it  may  be  blown 
out  through  the  anterior  nares.  Such  a  muco-purulent  flow  increases  the 
tendency  to  gagging  and  nausea.  This  secretion  is  viscid,  tenacious,  and 
glairy.  After  a  varying  period  of  these  symptoms — from  two  to  ten  days — 
there  ensues  a  third  stage  characterized  by  progressive  improvement  iii  all 
symptoms. 

During  the  course  of  the  attack  the  dry  sensation  in  the  naso-pliarynx 
may  amount  to  an  actual  pain,  and  suggests  by  its  radiation  a  facial  neu- 
ralgia. There  may  be  a  stiffness  of  the  cervical  muscles,  as  in  muscular 
rheumatism.  The  voice  may  be  of  a  nasal  character,  and  a  short  irrita- 
tive cough  is  not  uncommon.  During  the  stage  of  hypersecretion  the 
lining  of  the  Eustachian  tube  may  swell,  causing  occlusion  and  more  or 
less  deafness. 

Although  the  affection  is  quite  distressing  to  patients,  it  is  essentially 
mild,  and  if  the  nares  are  free  does  not  extend  to  parts  below.    If,  however, 
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they  are  obstructed  and  the  air  is  not  properly  warmed,  moistened,  and 
filtered,  the  j)harynx  pro])er  may  suffer  in  consequence. 

Treatment. — This  should  first  be  directed  toward  the  gastro-inte.stinal 
tract,  for  a  restoration  of  the  latter  to  activity  may  abort  an  attack.  A  mer- 
curial followed  by  a  saline  should  be  given  immediately.  An  initial  full  dose 
of  quinin  and  Dover's  powder  with  a  hot  bath  and  other  dia})horetic  measures 
are  often  of  greatest  service.  For  the  headache  and  general  malaise  the  coal-tar 
products — phenacetin,  ammonol,  lactophenin,  etc. — in  five-grain  doses  every 
hour,  are  valuable.  Bosworth  advocates  aconitia  in  ^J-^-grain  doses  every 
hour  or  two  until  the  pharyngeal  pain  abates. 

For  local  relief  cocain  may  first  be  used  to  deplete  the  vessels  and  allay 
pain.  The  amount  of  the  drug  employed  must  be  carefully  restricted.  After 
free  secretion  is  established,  the  naso-pharynx  should  be  irrigated  three  or 
four  times  daily  by  any  of  the  methods  in  common  use.  The  writer  ])refers  a 
small  rubber  catheter  with  a  large  number  of  very  fine  perforations  at  the  distal 
end,  while  its  proximal  end  is  attached  to  a  rubber  bulb.  This  is  filled  by 
suction  in  the  usual  manncir  and  then  passed  along  the  floor  of  each  nostril 
until  the  perforated  end  is  in  the  naso-i)harynx.  Gentle  pressure  on  the  bulb 
will  discharge  a  series  of  fine  currents,  which  will  bathe  the  entire  cavity  with- 
out injury  to  the  Eustachian  cushions,  but  effectually  removing  all  secretion. 
The  solutions  to  be  used  should  be  rather  more  than  lukewarm.  They  may 
be  made  up  of  glyco-thymoline,  boro-lyptol,  listerine,  etc.,  one  teaspoonful  to 
three  ounces  of  water.  A  cheaper  and  yet  efficient  solution  is  one  teaspoon- 
ful to  the  pint  of  water  of  a  powder  composed  of  equal  parts  of  chlorid, 
biborate,  and  bicarbonate  of  sodium. 

After  the  second  stage  is  passed,  applications  may  be  made  on  the  post- 
nasal cotton-carrier  of  silver  nitrate  (gr.  xx-.lj),  or  Mandl's  solution  :  iodin, 
gr.  V  ;  potassium  iodid,  gr.  xv ;  acid  carbolic,  ITl  ij  ;  glycerin,  gj.  If  much 
tissue-hypertrophy  remains  in  the  vault,  the  galvano-cautery  or  cauterizing 
acids  are  indicated.  The  use  of  a  palate-hook  greatly  facilitates  the  necessary 
manipulations. 

Chronic  Naso-pharyngitis :  Chronic  Post-nasal  Catarrh.— By 

this  term  is  signified  a  condition  characterized  by  the  excessive  discharge 
from  the  naso-pharynx  of  a  secretion  altered  in  quality  as  well  as  quantity. 
It  may  cling  to  the' site  of  production  or  diffuse  itself  more  or  less  over  the 
surrounding  structures.  Its  discharge  is  generally  effected  by  a  characteristic 
nasal  screatus  or  hawking. 

This  disease  is  common  in  all  lands,  and  affects  especially  dwellers  near 
large  bodies  of  water  and  in  damp  climates.  It  is  especially  common  in 
America,  and  is  sometimes  spoken  of  by  English  and  Continental  writers  as 
"  American  catarrh."  It  appears  in  every  grade  of  severity,  from  a  mere 
annoyance,  scarcely  noticeable,  to  a  condition  which  renders  the  patient  him- 
self thoroughly  miserable  and  disgusting  to  others. 

Causes. — Many  cases  in  adults  are  doubtless  referable  to  neglected 
disease  of  the  pharyngeal  tonsil  occurring  in  earlier  years.  In  childhood  all 
inflammations  are  prone  to  invade  lymphoid  structures.  Such  a  tendency  is 
often  aggravated  by  some  intercurrent  infantile  disease,  especially  the  exan- 
themata. The  various  diatheses  act  through  this  intermediate  lymphatic 
involvement.  The  use  of  tobacco  and  alcohol  are  to  be  considered  as  excit- 
ing causes,  the  former  perhaps  only  aggravating  a  pre-existing  disease  ;  while 
the  latter  primarily  affects  the  stomach,  between  which  and  the  pharynx 
there  exists,  as  we  have  seen,  an  intimate  relation. 

Tn  regard  to  the  effect  of  cold  alone,  as  an  excitant  of  the  acute  form 
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whicli  later  subsides  into  the  clironic,  Bosworth  strenuously  insists  that  the 
chronic  form  precedes,  and  that  cold  produces  exacerbations  into  an  acute  or 
subacute  stage.  Modern  rhinology,  however,  assigns  the  most  important 
role  among  the  causative  f;ictors  to  the  condition  of  the  nasal  chambers. 
The  recognition  of  their  true  function  has  been  the  great  advance  in  this 
field  of  medicine.  They  should  be  examined  in  every  case  of  post-nasal 
catarrh.  If  they  are  diseased,  some  naso-pharyngeal  lesion  can  be  safely  pred- 
icated. The  normal  secretion  from  the  glands  of  the  latter  region  is  thin, 
cleai",  and  bland.  If,  however,  owing  to  intranasal  disease,  it  is  constantly 
fanned  by  a  current  of  air  which  is  cool,  dry,  and  dusty,  its  proper  elabora- 
tion will  be  interfered  with.  Cell-desquamation  in  the  naso-pharynx  is  un- 
duly stimulated.  A  thick,  stringy,  dust-laden  mucus  appears,  very  tenacious 
and  removed  with  difficulty.  If  the  disease  progresses,  crust-formation 
finally  results. 

Patholog-y. — In  addition  to  the  excessive  cell-desquamation  and  abnor- 
mal secretion  there  is  more  or  less  diffuse  hyperplasia  of  the  lymphoid 
elements  of  this  region.  A  noteworthy  impulse  was  given  in  1885  to  the 
discussion  of  this  question  by  the  publication  of  Tornwaldt's  monograph  on 
the  "  Significance  of  the  Pharyngeal  Bui*sa."  He  assigned  as  a  frequent 
cause  of  chronic  post-nasal  catarrh  a  diseased  condition  of  this  bursa.  It 
may  be  the  seat  of  chronic  catarrhal  inflammation  or  may  be  cystic,  with  a 
closure  of  the  outlet.    To  such  a  condition,  also,  Tornwaldt  referred  a  host 


Fig.  580.— Pharyngeal  vault,  showing  median  and 
lateral  folds ;  also,  orifice  of  bursa  (Luschka). 


Fig.  581.— Pharyngeal  bursa  (Luschka). 


of  reflex  symptoms  in  various  parts  of  the  upper  air-tract.  His  views 
gained  some  adherents,  but  are  now  regarded  as  too  extreme.  He  considers 
the  bursa  as  a  normal  anatomical  structure,  but  Schwabach,  after  examining 
over  thirty  different  specimens,  denied  the  statement  that  the  bursa  was  a 
special  anatomical  formation.  It  should  rather  be  regarded  as  an  integral 
portion  of  the  pharyngeal  tonsil,  sharing  in  common  with  the  latter  all 
pathological  changes  (Figs.  580,  581). 

The  heads  examined  by  Schwabach  showed  in  the  vault  of  the  jiharynx 
a  series  of  irregular  (ilefts  of  varying  depth  forming  intervening  ridges  of 
variable  breadth.  The  older  the  child  the  less  distinct  was  this  cleft-forma- 
tion.   The  median  cleft  was  the  most  persistent.    The  bursa,  he  asserts,  is 
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nothing  but  a  remnant  of  this  median  cleft.  Partial  or  complete  agglutina- 
tion of  Its  edges  forms  a  blind  jjocket  or  pouch,  extremely  favorable  to  the 
retention  of  mucus,  which,  under  such  cii-cumstances,  tends  to  become  puru- 
lent, and  a  cyst  results.  Such  inclusion-cysts  are  uncommon.  Their  epi- 
thelial lining  is  the  same  as  that  of  the  surrounding  area.  The  columnar 
type  here  i)rcdominates,  shading  off"  into  the  squamous  as  we  pass  down 
the  pharyngeal  wall  ;  but  at  times  even  in  the  vault  the  latter  type  prevails 
owing  to  irritating  secretions  or  the  attrition  of  inflamed  surf'aces.  ' 

Examination  of  tissue  removed  from  such  cases  shows  first  of  all  an  epithe- 
lial layer  with  a  range  in  structure  from  columnar  ciliated  to  squamous  cells. 
Underneath  are  lymph-nodes  embedded  in  a  mass  of  lymphoid  tissue,  wiiich 
in  turn  presents  trabeculaj  of  s(;anty  connective  tissue.  Tlie  usual  cryptic 
depressions  appear  on  the  surface  (Figs.  582,  583). 


Bosworth  has  pointed  out  the  difficulty  of  recognizing  the  relation  be- 
tween the  local  pathological  change  and  its  most  annoying  symptom — viz., 
increased  secretion.  There  is  no  increase  of  the  ordinary  muciparous  folli- 
cles, and  the  increased  secretion  must  therefore  come  from  the  surfaces  of  the 
clefts  and  ridges,  which  take  on  a  functional  activity  not  unlike  that  of  a 
mucous  gland.  The  mucus  being  itself  abnormal,  further  irritation  is  caused, 
and  thus  the  vicious  circle  is  j^erpetuated. 

Symptoms. — The  most  prominent  symptom  is  the  discharge  of  a  profuse, 
viscid,  yellowish  secretion.  It  may  adhere  to  the  surface  of  the  mucous 
membrane  or  flow  down  the  posterior  wall  and  be  removed  by  frequent 
hawking.  There  is  often  the  sensation  of  a  pendant  drop  just  behind  the 
soft  palate.  We  must  suppose  that  this  secretion  is  perfectly  fluid  as  it  ap- 
pears at  the  mouths  of  the  glandular  ducts,  and  that  its  inspissation  results 
from  the  abnormal  environment  it  there  meets.  Its  consistency  varies  from 
time  to  time.  In  those  cases  where  there  is  an  inclusion  of  the  median  cleft 
the  discharge  is  more  apt  to  be  fluid.  The  cavity  apparently  fills  slowly  and 
then  becomes  a  source  of  sufficient  irritation  to  provoke  hawking  and  lead  to 
an  evacuation  of  the  bursal  contents.  During  the  day  the  natural  activity 
of  the  pharyngeal  muscles  keeps  the  discharge  from  clogging  up  ;  but  on 
waking  in  the  morning  the  accumulation  of  the  night-hours  begins  to  be  dis- 
lodged, causing  gagging,  nausea,  and  even  vomiting.  During  the  damp 
weather  and  at  the  sea-level  the  severity  of  the  foregoing  conditions  is  gen- 
erally increased. 

Does  this  form  of  catarrh  predispose  to  affections  of  the  lower  air-tract — 
the  larynx,  trachea,  and  bronchi  ?  This  question  has  often  been  discussed. 
Prol)ably  none  of  the  detached  mucus  ever  goes  down  the  windpipe.  It 
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glides  along  the  post-pliarvngeal  wall  into  the  esophagus.  It  is  not,  there- 
fore, the  carrier  of  contagion  to  the  laryngeal  mucosa.  Patients  who  suffer 
synchronously  from  naso-pharyngeal  and  laryngeal  catarrh  are  probably  the 
victims  of  abnormal  intranasal  conditions.  Tlie  correction  of  the  latter  is 
the  only  rational  treatment  of  the  twofold  catarrhal  malady. 

Of  reflex  symptoms,  we  may  cite  asthma  and  headache.  The  middle-ear 
catarrh  sometimes  seen  in  naso-pharyngeal  cases  is  probably  due  to  intra- 
nasal trouble,  causing  improper  ventilation  of  the  pharyngeal  vault  and 
middle  ear.  It  may  at  times  be  due  to  direct  propagation  of  disease  of  the 
vault  along  the  lining  of  the  Eustachian  tubes. 

Diagnosis. — In  the  examination  of  a  given  case  we  must  first  ascertain 
whether  we  have  to  do  with  a  post-nasal  catarrh  pure  and  simple  or  with  one 
complicated  by  other  morbid  states. 

In  an  uncomplicated  case  the  small  mirror  will  enable  us  to  recognize 
either  the  broad  diffuse  hypertrophy  of  the  mucosa  or  the  enlarged  "  bursa.'^ 
The  latter  appears  as  a  cleft  of  varying  depth  with  lateral  rounded  lips, 
making  a  picture  which  a  French  writer  calls  with  greater  realism  than 
modesty  the  "  vulva  of  the  naso-pharynx."  An  accumulation  of  discharge 
here  may  result  from  syphilitic  changes ;  but  other  evidences  of  the  latter 
trouble  will  make  the  diagnosis  easy. 

It  is  difficult  at  times  to  eliminate  as  factors  of  the  discharge  the  inflam- 
mation of  the  sphenoidal  or  post-ethmoidal  sinuses.  When  the  patient  reclines 
the  discharge  from  these  cavities  may  trickle  back  into  the  naso-pharynx, 
and  its  appearance  there  simulates  bursal  disease.  A  careful  examination 
made  during  the  day,  after  previously  cleansing  the  region,  will  generally 
determine  whether  or  not  serious  trouble  exists. 

Course. — Patients  have  generally  suflFered,  in  a  mild  degree  at  least,  for 
many  years  before  coming  under  professional  care.  As  a  rule,  the  longer 
they  have  complained  the  more  quickly  they  seem  to  think  they  can  be 
cured.  Most  of  them  can  be  cured  if  they  will  follow  up  treatment  long 
enough,  but  at  the  outset  a  full  statement  of  the  continued  care  necessary 
should  be  laid  before  them. 

Treatment. — Any  underlying  diathesis  which  may  be  found  will  suggest 
its  own  ap))ropriate  remedy.  Special  attention  must  be  paid  to  bathing, 
clotliing,  foot-wear,  and  general  hygiene.  Alcohol  must  be  cut  off  in  all  its 
forms.  At  the  outset  tobacco  must  be  given  up,  but  later  a  mild  cigar  may 
be  taken  after  dinner. 

In  regard  to  diet,  no  special  rule  can  be  laid  down.  More  often  the 
stomach-condition,  if  annoying,  is  the  effect  and  not  the  cause  of  the  naso- 
pharyngeal trouble.    A  cure  of  the  latter  will  often  remove  the  former. 

As  to  local  treatment,  the  number  of  remedies  is  legion.  One  is  probably 
as  good  as  another  if  thoroughly  applied.  Naso-pharyngeal  cleanliness  is 
the  foundation-stone  of  all  successful  care  of  these  cases.  From  two  to  four 
times  daily  the  vault  should  be  cleansed  with  some  one  of  the  solutions 
named  in  a  preceding  section  (boro-lyptol,  glyco-thyraoline,  pyrozone,  lis- 
terine,  etc.),  all  in  the  proportion  of  one  to  two  teaspoonfuls  in  four  ounces 
of  water.  Available  also  are  the  old-fashioned  Dobell's  solution  or  the  alka- 
line powder  (equal  parts  of  salt,  borax,  and  baking  soda :  of  the  mixture, 
one  teaspoonful  to  the  pint  of  lukewarm  water). 

These  washes  may  be  snuffed  up  from  the  hand  or  used  in  the  nasal 
douche-cup  or  familiar  "  feeding-cup  "  of  the  sick-room.  Ordinary  atomizers 
spraying  through  the  anterior  nares  are  useless.  The  diseased  surface  must 
be  laved  witii  a  certain  volume  of  alkaline  or  antiseptic  solution  at  body- 
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temperature,  so  that  all  the  adherent  secretion  may  be  floated  up.  Of  course, 
too  forcible  manipulation  of  any  kind  should  be  avoided.  ' 

After  the  parts  are  thorougjdy  cleansed,  some  alterative  application  may 
be  made  on  the  cotton-carrier,  such  as  the  glycerite  of  tannic  acid,  or  of 
boro-glycerin  or  a  solution  of  iodin  gr.  v,  potassium  iodid  gr.  xv,  carbolic 
acid  ni  ij  and  glycerin  .?j  ;  silver  nitrate  gr.  xxx-.^j ;  glacial  acetic  and  lactic 
acids  in  varying  strengths.  All  have  tiieir  advocates.  Such  applications 
shoidtl  be  made  three  times  weekly. 

The  nasal  douche  with  the  usual  reservoir  and  long  tube  has  not  been  ad- 
vocated, as  the  writer  is  convinced  that  but  few  patients  are  suflliciently  skilful 
in  its  management  to  render  its  use  entirely  safe.  The  douche-cup  will 
suffice  for  every  case  if  it  is  faithfully  and  persistently  used.  ]t  can  do  no 
harm  if  of  a  proper  shape  and  size.  In  office-j)ractice,  the  long,  hard-rubber 
syringe  with  curved  tip  will  answer  every  purpose.  An  elaborate  air-spray 
apparatus  is  in  no  wise  necessary. 

If  the  disease  be  more  pronounced  it  will  be  necessary  to  acjtually  destroy 
or  remove  the  diseased  tissue.  For  this  purpose  we  have  chromic  acid  and 
the  galvano-cautery.  A\' ith  the  latter  the  bursa  can  be  thoroughly  eradicated. 
Small  curettes  and  some  of  the  varieties  of  post-nasnl  forceps  are  also 
available.  The  use  of  the  ])alate-retractor  and  j)ost-nasal  mirror  are  neces- 
sary for  accurate  manipulation  of  these  instruments,  use  of  which  should  be 
preceded  by  cocain  on  the  cotton-carrier  in  20  per  cent,  solution. 

I/ymphoid  Hypertrophy  in  the  Pharyngeal  Vault.— This  is  the 
familiar  condition  \arioiisly  known  as  liypertroj)liy  of  the  third,  jiharyngeal 
or  Luschka's  tonsil,  adenoid  vegetations,  etc.  It  was  first  described  by 
Czermak  in  1860,  but  he  did  not  appreciate  its  clinical  im])ortance  as  we  under- 
stand it  to-day.  It  remained  for  the  late  Wilhelm  INIoiyer  of  Copenhagen  to 
accurately  portray  the  affection.  So  thorough  and  comi)lete  was  his  ex]iosi- 
tion  of  the  subject,  that  no  one  has  been  able  to  add  anything  essentially  new 
to  his  now  classical  paper  which  appeared  in  1870. 

It  is  unfortunate  that  the  teiMii  "adenf)ids"  has  come  into  such  common 
use.  It  is  in  this  connection  anat(miically  incorrect.  It  was  formerly  sup- 
posed that  the  hypertrophy  was  made  u)i  of  true  glandular  tissue,  hence 
adenoid  in  structure ;  but  this  tissue  contains  no  true  secreting  glands.  Its 
folds  and  fissures  may  at  times  take  on,  so  far  as  the  elaboration  of  mucus  is 
concerned,  a  secreting  function. 

Causes. — The  condition  may  be  congenital.  Scrofula,  syphilis,  and 
tuberculosis  all  predispose  to  it.  It  seems  hereditary  in  some  families,  but 
the  existence  of  several  cases  in  the  same  family  may  easily  be  referalile  to 
the  same  diathesis  or  to  exposure  to  the  same  unsanitary  surroundings.  No 
race  or  climate  is  exempt  from  the  disease.  The  majority  of  cases  are  seen 
in  children  from  four  to  ten,  although  no  age  is  exempt.  Both  sexes  are 
equally  afPectcd.  An  underlying  factor  exists  in  the  tendency  of  children 
to  "  lymphatism,"  which  has  been  described  in  a  previous  section.  The  ebb 
of  the  lymphatic  tide  comes  about  the  time  of  puberty,  when  there  is  a  ten- 
dency of  the  lymphoid  structures  to  atro]ihy. 

Associated  lesions  of  the  malady  are  hypertrophic  rhinitis  and  especially 
enlarged  faucial  tonsils.  In  a  few  cases  the  nasal  mucosa  may  be  distinctly 
atrophic. 

Pathology. — The  lymphoid  masses  are  variously  arranged  in  the  naso- 
pharynx. Occasionally  they  are  pendant  from  the  vault;  but  more  fre- 
quently they  are  irregularly  distributed,  running  forward  to  the  edges  of  or 
even  into  the  choanre,  filling  the  fossae  of  Rosenmiiller,  encroaching  upon  the 
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Eiiritacliian  oriliccs,  and  extending  a  variable  distance  downward  upon  the 
posterior  and  lateral  pharyngeal  walls  (Fig.  582). 

Under  the  microscope,  the  tissue  is  seen  to  be  covered  with  sti-atified 
columnar  epithelium,  more  or  less  deprived  of  its  ciliae.  The  surface  is 
deeply  furrowed,  giving  the  mass  a  lobulated  appearance.  The  bulk  is  made 
up  of  lymph(^id  cells  with  a  scanty  blood-supply.  These  cells  are  arranged 
in  the  usual  "  node  "  form,  with  internodal  areas  sparsely  supplied  with  a  low 
grade  of  connective  tissue  which,  however,  has  a  fairly  abundant  blood- 
supply  (see  Fig.  583). 

These  lymph-nodes  resemble  in  every  respect  the  solitary  follicles  of  the 
intestine,  and  have  the  same  relation  to  the  lymphatic  system.  The  lymph- 
vessels  run  near  the  bottom  of  the  folds  into  which  the  surface  is  thrown. 
The  blood-vessels  are  for  the  most  part  atypical  in  structure.  Those  which 
are  at  the  bases  of  the  masses — i.  e.  nearest  to  normal  tissue — may,  however, 
show  a  more  typical  structure.  The  amount  of  connective  tissue  pi'esent 
does  not  bear  any  necessary  relation  to  the  age  of  the  patient.  As  a  rule,  the 
masses  are  softer  in  youna:  children  and  harder  in  adults. 

It  must  be  remembered  that  this  lymphatic  formation  is  merely  an  over- 


growth of  a  normal  histological  element  of  the  mucosa  in  this  situation.  It 
is  not  an  adventitious  deposit.  Therefore,  those  who  speak  of  complete 
removal  use  a  term  which,  strictly  speaking,  is  not  correct,  for  absolutely 
complete  removal  would  mean  a  removal  of  the  mucosa  itself. 

The  relative  preponderance  of  the  cellular  elements  gives  to  the  growths 
their  soft  jelly-like  consistency,  and  the  furrowed  surface  likens  the  feel  to 
the  examining  finger  to  that  (to  use  the  customary  simile)  of  "a  bag  full  of 
earth-worms." 

It  must  not  be  forgotten  that  in  adults  also  the  lymphoid  hypertrophy  is 
f()und;  but,  as  previously  noted,  the  consistency  of  the  deposits  is  firmer  and 
they  are  aggregated  in  the  middle  of  the  vault,  at  the  site  of  the  so-called 
third  or  pharyngeal  tonsil.  The  condition  is  really  a  hypertrophy  of  the 
latter  structure  (see  Fig.  562). 

Small  cysts  are  occasionally  found  in  the  masses. 

.As  compared  with  enlargements  of  other  segments  of  the  tonsillar  ring, 
the  principal  difference  here  is  the  small  amount  of  c()nnecti\  e  tissue.  The 
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growths  are  largely  protected  from  those  irritative  influenees  wliich  predispose 
to  couuective-tissue  tormatioii. 

Symptoms.— Patients  are  brought  to  the  physician  with  the  statement 
that  the  nose  ,s  more  or  less  stuffed  up  and  at  times  discharges  muco-pus. 
Ihe  children  breathe  through  their  mouths  and  snore  at  night  The  voice 
has  a  peculiar  'Mead"  quality  or  lack  of  resonance.  The  expression  is 
stupid  and  the  mental  condition  seemingly  often  below  par.  Deafness  is  not 
uncommon,  and  in  marked  cases  an  offensive  aural  discharge  exists  Cough 
may  occur  and  occasionally  spasmodic  breathing.  Other  possible  features  are 
nose-bleed,  night- terrors,  nocturnal  enuresis,  aprosexia,  and  a  broadening  of 
the  bridge  of  the  nose. 

Nigiit-sweats,  chest-deformities,  abnormal  formation  of  the  facial  and 
palatal  bones,  defective  development,  and  many  other  allied  conditions  have 


Fig.  585.— Hypertrophy  of  the  pharyngeal  tonsil  (Seifert  and  Kahn). 


been  directly  attributed  to  ]ym})hoid  vegetations  in  the  vault.  Many  of 
them  are  doubtle.ss  more  properly  referable  to  the  underlying  dyscrasia  of 
which  the  vegetations  are  but  a  single  expression. 

Let  us  analyze  the  foregoing  symptoms  somewhat  in  detail. 

The  profuse  nasal  discharge  is  the  result  (as  previously  stated)  not  of  an 
inflammation  of  the  true  acinous  glands,  but  of  the  surfaces  of  the  folds  and 
clefts  of  the  growths.  The  tissue  is  so  soft  and  pulpy  that  it  breaks  down 
under  the  examining  finger,  which  upon  its  withdrawal  is  covered  with  blood, 
and  this  latter  fact  alone  evidences  an  abnormal  naso-pharynx.  The  mouth- 
breathing  comes  from  the  greater  or  less  obstruction  to  the  passage  of  air 
through  the  posterior  nares,  through  the  pharynx,  and  thence  to  the  lungs. 
The  snoring  ensues  upon  the  relaxation  of  the  soft  palate,  always  present  and 
naturally  accentuated  during  sleep. 

The  voice-tone  arises  from  the  interference  of  the  growths  with  the  ex- 
cursions of  the  sound-waves  transmitted  upward  from  the  larynx.  The 
"  sounding-board  "  function  of  the  pharynx  is  impaired.  "  Spring,"  "  ninety- 
nine,"  etc.  are  pronounced  "  sprig,"  "  nidy-nid."  Deafness  and  aural  dis- 
charges are  sequences  of  rarefaction  of  air  in  the  naso-pharynx,  hyperemia 
of  the  lining  of  the  Eustachian  tubes  and  middle  ear,  and  retracted  drum- 
heads. There  may  be  eventual  ankylosis  of  the  ossicles  with  atrophy  of  the 
tympanic  membrane.  Sometimes  a  true  catarrhal  inflammation  is  set  up, 
changing  to  a  purulent  form. 

Cough  is  refernble  to  pharyngeal  irritation,  either  from  mouth-broathing 
or  from  the  impact  of  secretion  detached  from  the  vault.  Night-terror.s, 
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sense  of  choking,,  enuresis,  etc.,  are  all  due  to  the  overloading  of  the  blood 
with  carbonic-acid  gas  and  the  resulting  nervous  explosion.  Gronbech  found 
enuresis  in  13  per  cent,  of  192  cases,  Avith  a  large  proportion  of  cures  of  this 
special  symptom  after  removal  of  the  vegetations.  He  admits  a  general  pre- 
disposition to  enuresis.  Otherwise,  he  says,  we  would  find  it  more  frequently 
in  hypertrophy  than  we  do. 

The  term  "aprosexia"  (from  a  Greek  derivation  meaning  literally  ''not 
to  hold  toward  or  to  ")  was  suggested  by  Guye  of  Amsterdam  as  a  proper 
designation  for  the  inability  which  many  of  these  children  manifest  to  con- 
centrate their  attention  upon  any  one  thing.  It  probably  arises  from  a 
sluggish  lymph-circulation  at  the  base  of  the  brain,  which  in  turn  affects 
the  functional  integrity  of  the  higher  centers.  Retzius  and  Axel-Key  have 
demonstrated  the  close  anatomical  relations  between  the  lymph-channels  of 
the  naso-pharynx  and  those  at  the  base  of  the  brain. 

Harrison  Allen  has  called  attention  to  a  condition  which  he  calls  "  adenoid 
disease."  The  obstruction  is  here  due  to  a  congenitally  narrowed  naso- 
pharynx. It  does  not  excite  mischief  by  reason  of  its  influence  on  either 
respiration  or  acute  catarrh,  but  affects  directly  general  nutrition,  and  in  the 
opinion  of  the  author  quoted  is  allied  to  acromegaly  and  myxedema. 

Several  authors  report  cases  of  torticollis  coexisting  with  but  cured  by 
the  removal  of  the  lymphoid  vegetations,  and  the  same  is  true  as  regards 
epileptic  seizures. 

Diagnosis. — Many  of  these  cases  can  be  recognized  at  sight,  the  peculiar 
facies  and  open  mouth  at  once  suggesting  the  nature  of  the  trouble.  In 
tractable  children  the  small  mirror  enables  us  to  actually  see  the  deposits.  In 
intractable  ones  the  forefinger  of  the  right  hand  can  easily  be  slipped  up 
behind  the  soft  palate  and  the  situation  of  the  masses  accurately  located. 
Another  test  (not  diagnostic  of  this  particular  condition,  however)  is  the 
throwing  of  a  warm  antiseptic  or  oily  spray  through  one  anterior  naris.  If 
the  nose  and  naso-pharynx  are  clear,  the  fluid  will  escape  from  the  other  nos- 
tril with  practically  undiminished  force. 

It  is,  of  course,  possible  for  these  vegetations  to  be  of  a  sai'comatous, 
syphilitic,  or  tubercular  nature,  so  far  as  their  pathological  structure  is  con- 
cerned ;  but  unless  other  and  visible  evidences  of  these  respective  diseases  are 
present,  our  diagnosis  will  probably  fall  short  of  this  degree  of  refinement. 
Such  cases  have  come  to  light  mainly  from  the  microscopic  examination  of 
the  tissue  removed. 

Prognosis. — Parents  always  inquire  if  vegetations  will  do  any  permanent 
injury  if  left  alone.  Most  emphatically  they  will.  The  worst  cases  Avith 
their  train  of  symptoms,  called  in  general  "catarrh,"  will  have  attracted  the 
parents'  attention,  and  they  will  consent  to  operative  removal  of  the  offending 
tissue.  In  the  less  marked  cases  they  may  regard  an  operation  as  unneces- 
sary ;  but  it  must  be  pointed  out  to  them  that  even  if  there  seems  to  be  no 
immediate  danger,  there  is  great  danger  of  permanent  damage  to  the  organs 
of  hearing  and  of  the  perpetuation  of  an  intractable  post-nasal  catarrh  after 
puberty.  Immediate  dangers  are  the  increased  liability  to  any  contagion 
w^hich  may  surround  the  child,  diseases  from  impaired  vitality  of  the  upper 
air-tract,  defective  mental  and  physical  development,  deformities  in  the  jaws, 
and  defective  dental  development. 

On  the  other  hand,  there  is  no  operative  procedure  in  the  whole  domain 
of  this  branch  of  medicine  attended  by  happier  results  than  is  that  for  the 
removal  of  lymphoid  hypertrophy  from  the  vault  of  the  pharynx.  The 
child  is  physically  almost  born  again.    Dull  intellects  brighten,"  deaf  ears 
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are  unstopped,  plionation  becomes  clear  and  distinct,  mouth-breathing  dis- 
appears.   In  short,  tlie  child  is  a  new  creature. 

Does  such  tissue  recur  after  removal  ?  The  general  answer  has  been  in 
the  negative,  provided  tliat  the  oj)eration  has  been  thorough.  F.  E.  Hop- 
kins, who  has  investigated  this  question,  believes  that  recurrence  may  happen 
even  after  the  most  thorough  removal.  This  possibility  of  recurrence  is  not 
surprising  when  we  remember  that  the  lymphoid  elements  in  this  situation 
are  not  mere  surface-deposits.  They  normally  infiltrate  all  the  layers  of  the 
mucosa  down  to  the  periosteum.  Literally,  c()m])lete  removal  of  all  lym- 
phoid elements  would  therefore  leave  bare  bone. 

Treatment. — The  existence  of  any  underlying  diathesis  must  be  sought 
out  and  remedied.  For  general  tonics  cod-liver  oil  and  syrup  of  the  iodid 
of  iron  have  no  superiors.  The  latter  should  su])plement  every  operative 
procedure.  Customary  directions  should  be  given  in  regard  to  bathing, 
clothing,  foot-wear,  diet,  etc.  Especially  should  it  be  insisted  upon  that  the 
child  shall  sleep  in  a  room  directly  open  to  outside  air. 

liittle  value  resides  in  topical  sprays  and  applications.  They  may  afford 
temporary  relief,  but  it  is  only  temporary.  Caustic  acids  and  the  gaivano- 
cautery  have  their  advocates  as  destructive  agents,  but  such  measures  are 
difficult  to  follow  out  in  children.  By  exclusion,  therefore,  the  question  of 
treatment  practically  narrows  itself  down  to  the  removal  of  the  vegetations 
by  some  cutting  or  scraping  method. 

In  children  f»ver  twelve  and  in  adults,  cocain-auesthesia  will  suffice. 
In  younger  j)ati(Mits  we  have  the  choice  between  ether,  chloroform,  nitrous 
oxid,  and  ethyl  bromid.  If  ether  is  used,  only  the  primary  degree  of  anes- 
thesia need  be  induced. 

Of  instruments  we  have  the  finger-nail  or  the  steel  nail  to  be  worn  over 
the  forefinger,  various  curettes  and  forceps  almost  -without  number.  These 
are  figured  and  all  o])erative  details  described  under  Operations. 


ATROPHIC  RHINITIS. 


By  w.  peyke  PORCHER,  m.  d., 
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Synonyms. — Rhinitis  sicca  and  cirrhotica  ;  Coryza  fetida  ;  Ozena,  etc. 

In  atrophic  rhinitis,  as  in  atrophy  of  other  organs,  atrophic  degeneration 
of  the  glandular  and  muscular  structures  is  found  in  one  form  or  another, 
whether  the  disease  occurs  in  the  young  or  the  old,  in  the  plethoric  or  the 
anemic.  Microscopical  research  amply  substantiates  this  fact,  as  shown  by 
the  investigations  of  Fraukel,  Gottstein,  Krause,  Hartmann,  ]3osworth,  and 
others.  Owing  to  the  various  phases  which  it  presents,  it  has  been  divided 
by  authors  into  several  varieties — namely,  mucous  or  simple  dry  rhinitis, 
niuco-purulent  or  atrophic  rhinitis,  and  ozena  ;  but  the  typical  form  of  non- 
ulcerative atrophic  rhinitis,  attended  by  the  formation  and  retention  of 
crusts  in  the  nasal  fossfe,  is  distinctive,  and  is  characterized  by  a  horrible 
stench,  which  once  inhaled  can  never  be  forgotten. 

The  odor  from  syphilitic  necrosed  bone  resembles  it  in  some  degree  and 
is  quite  as  objectionable;  but  the  fetor  of  atrophic  rhinitis  has  more  of  a 
musty,  graveyard  odor,  and  produces  a  sensation  which  is  unlike  anything 
else  to  which  it  can  be  compared.  It  is  generally  admitted  that  syphilis  is 
not  always  a  factor  in  the  etiology  of  typical  non-ulcerative  atrophic  rhinitis ; 
but  syphilitic  ulceration  with  caries  always  results  in  atrophic  degeneration 
of  the  nasal  mucosa,  and  in  the  majority  of  instances  the  disease  will  be 
found  combined  either  with  syphilis,  struma,  or  tuberculosis. 

The  odor  varies  greatly  in  intensity  in  different  individuals,  as  well  as 
the  crust-formation,  even  to  the  complete  absence  of  one  or  the  other  symp- 
tom ;  but  where  the  fetor  is  marked  it  may  safely  be  depended  on  that  re- 
tained secretion  will  be  found  in  some  fossse  or  in  the  accessory  sinuses  ;  and 
where  the  amount  of  crust-formation  is  very  great  and  long  retained,  the 
fetor  will  usually  be  proportionately  intense.  I  speak  of  typical  non- 
ulcerative atrophic  rhinitis  because  one  of  the  most  common  fallacies  is  that 
the  disease  is  always  accompanied  by  ulceration.  There  is  never  any  ulcera- 
tion except  when  a  crust  has  been  allowed  to  remain  so  long  that  a  raw  sur- 
face is  left  beneath  it,  or  where  the  septum  is  excoriated  by  frequent  picking 
with  the  finger-nail,  or  as  a  result  of  syphilitic  or  tubercular  degeneration. 
It  occasionally  happens  that  atrophic  degeneration  occurs  without  crusts  or 
odor  ;  but  these  cases  are  by  no  means  of  frequent  occurrence. 

Atrophic  rhinitis  is  found  so  much  oftener  in  the  female  than  in  the  male 
that  it  has  been  held  by  some  to  be  purely  a  woman's  disease,  as  it  develops 
frequently  at  the  age  of  puberty  and  is  thought  to  be  uncommon  after  the 
menopause.  This  has  not  been  the  experience  of  the  writer,  however,  as 
many  of  the  worst  cases  which  have  come  under  my  care  have  been  in  old 
women  who  have  long  passed  the  menopause ;  and  it  has  occurred  quite  as 
frequently  in  men  as  in  women.  Just  when  the  disease  begins  or  what 
is  the  immediate  cause,  has  always  been  difficult  to  determine  from  the 
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history ;  in  most,  if  not  all,  cases  tho  patients  are  unaware  of  its  exist- 
ence until  it  has  become  so  well  established  and  has  made  such  inroads 
tiiat  it  can  no  longer  be  overlooked,  either  by  themselves  or  their  friends.  It 
may  be  found  at  any  age  from  extreme  youth  to  old  age  ;  but  in  the  former 
ca,se  it  is  very  difficult  to  differentiate  it  from  the  syphilitic  manifestations, 
with  which  it  is  so  often  combined  or  on  which  it  is  superinduced.  The 
poorly  nourished  or  those  whose  hygienic  surroundings  are  very  bad  are  the 
most  common  subjects  of  the  disesise,  because  of  the  repeated  catarrhal 
attacks  to  which  they  are  liable  and  the  prolonged  purulent  discharges  in 
which  these  attacks  result. 

Symptoms.— A  typical  case  of  atro])hic  rhinitis  has  been  described  as 
follows:  The  patient  complains  of  great,  often  almost  choking,  dryness  in 
the  throat,  of  accumulation  of  mucous  crusts,  particularly  in  the  vault  of 
the  pharynx,  and  of  loss  of  the  sense  of  smell ;  an  intolerable  sickening  odor 
may  or  may  not  be  present  in  greater  or  less  degree.  On  inspection  the 
mucous  membrane  is  found  to  be  dry  and  shiny,  and  the  turbinals  nearly 
or  entirely  destroyed  by  atroj)hy.  The  nasal  chambers  are  greatly  enlarged, 
so  that  the  i)haryngcal  wall  can  be  |)lainly  seen  by  anterior  rhinoscopy.  The 
surface  of  the  turl)in!ds  is  often  rough  and  irregular  from  unequal  degenera- 
tions; and  intense  congestion  from  crust-irritation  is  generally  present.  By 
posterior  rhinoscopy  the  ])haryngeal  glandidar  tissue  is  found  to  be  almost 
totally  destroyed,  and  the  vault  and  nasal  fossae  are  blocked  by  crusts,  often 
intensely  offensive,  which  may  be  either  dry  or  soft  and  mucous  in  character, 
and  often  completely  occlude  the  Eustachian  tubes  and  i)osteri()r  nares.  The 
lower  pharynx  presents  a  most  peculiar  and  typical  a])pearance.  The  i)os- 
terior  wall  is  dry,  often  puckered  from  lack  of  moisture,  and  intensely  con- 
gested. The  posterior  half-arches  aj)pear  (lraA\  n  much  nearer  together  than 
in  their  normal  condition,  and  on  pressure  with  the  probe,  the  ])haryngeal 
mucous  membrane  is  found  to  be  practically  resting  on  the  bodies  of  the 
vertebrae.  Deejily  congested  and  frequently  abraded  tissues  are  found  on 
examination  with  the  laryngoscope,  and  the  trachea  and  bronchi  are  often 
also  diseased. 

The  foul  breath  forms,  of  course,  the  most  obtrusive  symptom.  Owing 
to  the  atrophy  of  the  nerve-filaments  in  the  olfactory  region,  where  the 
degeneration  generally  begins,  there  is  complete  anosmia,  so  that  the  patients 
are  entirely  unconscious  of  the  stench  which  they  exhale ;  but  they  gradually 
learn  to  shun  people.  Their  presence,  however,  is  often  only  too  apparent, 
even  when  they  are  at  a  distance,  unless  they  are  in  the  open  air  or  the  ven- 
tilation of  the  apartment  is  unusually  good. 

The  trouble  is  generally  attributed  by  the  patients  to  gastritis,  or  the 
complaint  is  made  that  they  never  have  occasion  to  blow  the  nose  from  one 
week  to  another.  When  they  do,  however,  a  large  crust  is  generally  ex])elled. 
This  gives  great  relief  to  the  sufferer  and  lessens  the  odor  for  a  short  time  ; 
but  it  recurs  with  full  intensity  as  soon  as  t!ie  crusts  re-form,  and  becomes 
more  penetrating  the  longer  they  are  allowed  to  remain.  The  color  of  the 
crusts  varies  from  brown  to  green  and  yellow,  and  they  are  sometimes  even 
black  on  the  outside.  They  are  generally  hard  in  the  middle,  but  become 
softer  in  consistency  as  they  approach  the  outside  edges. 

The  eyes  and  ears  are  often  involved.  The  moutiis  of  the  Eustachian 
tubes  are  large  and  patulous,  and  not  infrequently  acute  sujjpurations  of  the 
middle  ear,  accompanied  by  very  severe  pain,  are  caused  by  small  particles  of 
mucus  which  have  been  inhaled  or  driven  in  by  the  forcible  use  of  the  ante- 
rior or  posterior  nasal  douche.    When  the  abscess  is  complicated  with  or 
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dependent  upon  a  syphilitic  diathesis,  there  may  he  a  complete  absence  of 
pain,  and  this  forms  a  means  of  dilT'erential  diagnosis  between  an  abscess 
due  alone  to  atrophic  disease  and  that  dependent  upon  the  syphilitic  diathesis. 
Bosworth  maintains  "  that  in  a  given  number  of  cases  of  grave  impairment 
of  hearing  the  number  due  to  hypertrophic  disease  outnumbers  those  due  to 
atrophic  disease  in  far  greater  proportions  than  the  comparative  frequency  of 
the  two  diseases."  This  is  a  most  rational  conclusion  for  many  reasons,  but 
especially  because  every  tendency  of  hypertrophic  rhinitis  is  to  occlude  the 
Eustachian  tubes,  whereas  in  the  atrophic  forms  the  tubes  are  open  and  patu- 
lous. Tinnitus  and  many  other  intractable  forms  of  ear-disease  are  sometimes 
distinctly  traceable  to  this  disease.  Many  aifections  of  the  eyes  may  accom- 
pany or  result  from  atrophic  degeneration  of  the  nose,  notably  phlyctenular 
keratitis  and  conjunctivitis. 

Atrophic  rhinitis  frequently  dates  from  one  or  other  of  the  exanthemata, 
scarlet  fever,  measles,  or  diphtheria,  or  more  commonly  from  a  series  of  bad 
colds  in  the  head.  There  is  a  certain  facial  expression  that  is  almost  typical 
of  sufferers  from  ozena— the  low  flat  nose  with  the  large  open  nostrils.  In  old 
subjects  the  nose  generally  appears  to  be  almost  sunken  in  the  face.  There 
is  a  peculiar  dry  appearance  about  the  vestibule  and  anterior  naris.  There 
is  a  complete  absence  of  vibrissse,  with  widely  distended  alse,  as  though  the 
patient  was  suffiering  from  want  of  breath.  This  must  unquestionably  be 
caused  by  the  large  plugs  of  mucus,  in  which  a  small  hole  is  often  found,  on 
which,  unless  they  resort  to  mouth-breathing,  the  patients  must  depend  for 
their  supply  of  air  until  the  plug  is  removed.  So  tightly  do  these  crusts 
become  impacted  in  the  nares  that  their  pressure  may  contribute  to  cause  the 
abnormal  roominess  found  in  the  nose,  the  turbinals  are  pressed  widely  apart, 
there  is  a  complete  collapse  of  the  erectile  tissue,  and  in  some  cases  the 
mouths  of  the  Eustachian  tubes  and  the  posterior  pharyngeal  wall  can  be  in- 
spected by  anterior  rhinoscopy.  The  mucous  membrane  is  conspicuously  pale, 
except  around  the  margins  of  ulcerations  or  in  localized  spots  of  inflamma- 
tion. In  the  incipiency  of  the  disease  the  mucous  membrane  will  generally 
be  covered  with  a  thick,  glairy,  white  secretion,  which  constitutes  a  most 
aggravating  source  of  annoyance  both  to  the  patient  and  to  the  practitioner. 
The  patient  keeps  up  an  incessant  coughing,  hawking,  and  cleainng  of  the 
throat  in  the  eff'ort  to  get  rid  of  it,  and  the  physician  finds  it  almost  impos- 
sible to  free  the  throat  and  nose,  even  with  the  most  persistent  washing  and 
swabbing  out  with  antiseptic  solutions,  etc.  It  is  the  belief  of  the  writer 
that  many  patients  have  succumbed  to  this  disease  before  the  diagnosis  was 
ever  clearly  established.  The  continuous  cough  and  irritation  so  lowers  the 
vitality  of  the  patient  that  death  supervenes  directly  or  is  superinduced  upon 
some  intercurrent  malady. 

Epistaxis  not  infrequently  occurs  as  a  result  of  erosions  caused  by  dry 
incrustations  on  the  septum  and  elsewhere.  These  erosions  may  be  so  small 
that  the  point  from  which  the  hemorrhage  proceeds  can  only  with  difficulty 
be  detected.  The  hemorrhage  may  also  be  produced  by  a  perforation  through 
the  septum,  due  to  incessant  picking  of  the  nose  in  the  effort  to  get  rid  of  the 
crust-formation.  Hoarseness  is  often  present  and  the  vocal  function  is  always 
impaired.  In  the  later  stages  of  the  disease  the  crusts  break  up,  and  small 
particles  being  inhaled  set  up  violent  s])asms  and  incessant  and  aggravating 
cough.  These  small  particles  are  often  seen  lying  upon  the  vocal  cords  or 
other  parts  of  the  laryngeal  interior,  and  there  can  be  no  question  that  their 
presence  often  results  in  the  most  intractable  laryngeal  and  pulmonary  in- 
flammation. 


960  ATROPHIC  BHINiriS. 

i^tiology. — Many  theories  have  been  advanced  as  to  the  etiology  of  this 
disease.  Mackenzie  says  :  "  That  atrophic  riiinitis  always  appears  as  a  sequel 
of  a  pre-existing  catarrhal  inflammation  is  rendered  highly  probable  from  a 
number  of  clinical  and  pathological  facts.  If  the  clinical  history  be  accu- 
rately taken,  it  will  point  to  pre-existing  catarrhal  process.  As  has  been 
indicated  above,  the  rapidity  with  which  the  hypertroi)hic  passes  into  the 
atrophic  form  of  rhinitis  is  proportionate  in  all  probability  to  the  possession 
of  some  constitutional  taint,  such  as  congenital  or  accpiired  syphilis." 

Dr.  Bosworth  says  that a  purulent  rhinitis  in  childhood  is  a  catarrhal 
process  in  the  first  year  and  a  catarrhal  process  always  ;  and  that  it  consists 
essentially  in  an  increased  secretion  of  mucus  in  the'  earlier  stages,  together 
with  rapid  desquamation  of  epithelial  cells,  Avhich,  running  its  course  as  a 
purulent  disease  in  from  five  to  ten  years,  develops  finally  into  what  is 
known  as  atrophic  rhinitis.  The  disease,  in  fact,  is  the  first  stage  of  so-called 
dry  catarrh  or  ozena."  The  theory  that  a  purulent  inflammation  of  the  ac- 
cessory cavities  is  the  cause  of  atrophic  rhinitis  was  advanced  many  years 
ago  by  Michel,  and  sphenoidal  and  ethmoidal  involvement  is  common*. 

A  hypertrophied  mucous  membrane  may  be  found  in  one  nostril  with 
atrophic  degeneration  in  the  other;  but  that  does  not  prove  that  either  con- 
dition is  dej)en(lent  upon  the  other. 

One  of  the  interesting  theories  of  the  etiology  of  atrophic  rhinitis  is  that 
of  Lowenberg,  who  attributed  it  to  micro-organisms. 

Auc'h6  and  Brindel '  contribute  a  paper  to  the  bacteriolop;y  of  atrophic  rhinitis 
which  confirms  the  observations  of  many  previous  students.  They  examined  twenty 
cases,  and  their  results  are  summed  up  as  follows: 

"1.  The  diplobacillus  of  Lowenberg  has  been  demonstrated  in  all  the  cases  of 
atrophic  rhinitis  with  or  without  ozena  in  course  of  evolution.  It  was  not  found  in  old 
atrophic  coryzas  which  had  apparently  been  cured.  It  is  not  the  pathogenic  agent  of 
ozena. 

"2.  The  pseudo-diphtheria-bacillus  was  found  eighteen  times  out  of  twenty  obser- 
vations of  atrophic  coryza  in  course  of  evolution.  It  was  met  with  twice  in  four  patients 
affected  with  old  atrophic  rhinitis  which  had  been  much  ameliorated.  It  is  not  the 
causative  agent  of  ozena.  It  is  very  probably  only  a  saprophyte  developed  in  the  nasal 
chambers  of  patients  affected  with  atrophic  coryza,  on  account  of  changes  in  the  secre- 
tions of  tiie  mucosa. 

"3.  The  little  bacillus  of  Pes  and  Gradenigo  was  only  found  in  cases  of  ozena 
(crusts),  and  only  in  the  proportion  of  three  to  twenty. 

"4.  Electrolysis  produced  no  effect  upon  the  microbial  flora  of  our  patients." 

Arslan,^  after  the  bacteriological  examination  of  24  cases,  arrived  at  results  which 
are  equally  negative  so  far  as  concerns  the  discovery  of  an  organism  wliich  could  be 
regarded  as  the  causative  agent  of  the  malady,  but  he  is  disposed  to  be  rather  optimistic 
in  his  views  as  to  the  efficacy  of  the  serum-treatment  of  ozena.  He  treated  a  number 
of  cases  with  diplitheria-antitoxin,  but  an  analysis  of  all  his  cases  does  not  seem  to  me 
to  warrant  the  hope  that  in  the  serum  we  shall  find  a  satisfactory  curative  agent  for  this 
distressing  malady. 

Although  Gradenigo  has  recanted  his  first  favorable  opinion  of  the  method  and 
there  have  been  other  discouraging  reports,  there  seems  to  be  considerable  interest  abroad 
among  rhinologists  in  the  outcome  of  experience  with  the  method.  Moline"  reports 
having  cured  three  cases  of  advanced  ozenic  atrophic  riiinitis  by  the  repeated  injections  of 
10  cc.  of  Roux's  diphtheria-antitoxin.  He  reserves  his  decision  as  to  the  value  of  the 
method  for  fuller  experience,  and  he  suggests  that  the  curative  properties  may  reside  in 
ordinary  horse-serum.  Compaired  sums  up  his  experience  with  the  serum-treatment 
of  ozena  as  follows  : 

"  1.  At  present  this  procedure  is  one  which  furnishes  the  most  positive  results  in  the 
treatment  of  ozena. 

>  Revue  hebdomadaire  de  laryngologie,  etc.,  No.  41,  1897  ;  Wright,  N.  Y.  Med.  Journal,  June 
4,  1898. 

'  Archivio  italiano  di  otologia,  vol.  vi.  fasc.  1,  2,  3. 
^  Annales  des  Maladies  de  /'  Oreille,  etc.,  April,  1897. 
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"  2  The  result  is  shown  subjectively  by  the  disappearance  of  the  fetor  after  the 
second  or  third  injection  of  5  or  (i  cc.  of  serum  recently  obtained  and  employed  accord- 
ino-  to  all  the  aseptic  and  antiseptic  rules;  and  objectively  by  the  absence  of  dryness  in 
the  nasal  fossaj  with  diminution  of  the  crusts  and  the  increase  of  the  nasal  secretion. 

"3.  Objectively,  a  change  in  the  color  of  the  mucosa  is  noted,  becoming  redder, 
moist  at  times,  and  slightly  congested  and  hypercmic. 

"4.  The  crusts  are  less  hard,  dry,  and  extensive,  and  become  more  fluid,  according 
as  the  number  and  dose  of  the  injections  increase.  j  j 

"5.  The  quantity  of  10  cc.  proposed  by  Gradenigo  is  not  free  from  danger,  and 
this  is  so  even  as  to  weaker  doses.  For  this  reason  it  is  necessary  to  use  the  injections 
in  gradually  increasing  doses  with  great  care. 

"  6.  The  treatment  in  question  offers  many  inconveniences  and  dangers,  but,  on  tiie 
other  hand,  it  furnishes  very  positive  results ;  therefore  it  is  proper  that  the  study  of 
the  method  should  be  carefully  pursued." 

Notwitli.standing  the  above  statement,  until  a  micro-organi.sm  is  constantly 
demonstratecl  in  the  superficial  layers  of  the  atrophied  mucous  membrane 
and  it  is  shown  that  inoculations  produce  the  disease,  we  must  be  satisfied 
with  believing  that  micro-organisms  are  responsible  only  for  the  characteristic 
odor  of  the  altered  secretions  of  atrophic  rhinitis,  in  which  they  find  a  suit- 
able medium  for  their  growth.  It  is  probable,  from  what  has  thus  far  been 
reported,  that  several  microbes  are  capable  of  producing  the  odor  when 
growing  in  the  secretions. 

Purulent  inflammation  originating  in  any  of  the  accessory  sinuses  or  result- 
ing from  a  simple  acute  inflammation  may  likewise  result  in  atrophic  degen- 
eration, with  more  or  less  complete  destruction  of  the  muciparous  glands 
and  follicles.  The  effect  of  pus  on  the  epithelial  and  glandular  structures, 
especially  in  the  nose,  need  not  be  dilated  on  here  ;  but  it  has  been  a  Avell- 
observed  fact  that  atrophic  degeneration  geuerally  begins  upon  the  middle 
turbinal  bodies,  and  it  has  also  been  noted  that  scabs  which  become  incrusted 
there  and  elsewhere  almost  always  contain  some  particles  of  pus  incarcerated 
on  the  nnder  surface  of  them.  Of  course,  it  may  be  said  here  that  atrophy 
may  result  from  the  simple  non-use  of  any  organ,  without  the  presence  of 
any  inflammation,  simple  or  purulent,  to  produce  it.  Paradoxical  as  it  may 
appear,  it  is  nevertheless  true  that  the  nares  of  habitual  mouth-breathers 
or  those  to  whom  the  nose  is  little  more  than  an  ornament  of  the  face,  instead 
of  becoming  larger  from  atrophy  of  the  mucosa,  become  narrower  and  more 
occluded,  almost  as  though  a  hypertrophic  instead  of  an  atrophic  process 
had  been  established  ;  so  that  it  cannot  be  said  that  atrophic  degeneration  is 
in  any  case  due  to  simple  non-use  of  the  organ — first,  because  of  the  fact 
above  cited,  and  second,  because  the  worst  cases  of  atrophic  rhinitis  are 
generally  found  in  those  who  live  in  workshops  where  they  breathe  the  most 
foul  air,  .sooty  emanations,  etc. 

Atrophic  rhinitis  occurs  quite  often  at  a  very  early  age.  Large  green 
crusts  forming  complete  casts  of  the  nose  have  been  found  in  children  of 
seven  years  and  younger.  In  these  ca.ses  the  etiological  factors  of  hyper- 
trophy, dust-inhalation,  etc.,  may  b5  entirely  excluded.  This  was  notably 
the  case  in  a  child  of  six  or  seven  years  of  age  that  was  brought  to  the 
Avriter.  There  was  no  specific  taint  in  this  case,  and  hence  there  could  be 
but  one  cause  to  which  the  disease  could  possibly  be  attributed — namely,  a 
prolonged  rhinitis  resulting  from  an  acute  attack  which  had  been  left  to  run 
on  until  the  nasal  mucosa  was  almost  entirely  destroyed. 

Polypi,  malignant  growths,  etc.,  have  been  cited  as  a  cause  of  ozena. 
Hereditary  abnormal  patency  of  the  nostrils  has  also  been  advanced  as  one 
of  the  causes  of  ozena,  because  of  the  inaliility  of  the  patient  to  free  the 
nostrils  of  accumulated  muco-pus.    This  is  too  hypothetical  to  be  relied  on  ; 
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but  thciro  is  no  doubt  that  the  fetor  is  due  to  (lecoini)osition  and  fermentative 
products,  because  when  the  nostrils  are  cleanscsd  in  the  proper  manner  there 
is  an  almost  complete  absence  of  fetor  for  many  hours  afterward.  The 
theory  that  atrophic  degeneration  is  nothing  but  a  secondary  stage  of  the 
hypertrophic  variety  has  been  refuted  tinuj  and  again  by  many  of  the  most 
<!areful  clinical  observers,  because  it  affords  no  explanation  of  the  ozena  of 
early  childhood  ;  and  the  dry  rhinitis  of  later  life  is  not  always  preceded  bv 
hypertrophy,  and  hypertrophy  does  not  always  terminate  in  atrophy.  The 
theory  of  Michel  that  the  disease  is  due  solely  to  ])urulent  discharges  flow- 
ing from  one  or  other  of  the  accessory  sinuses  met  with  much  favor  for  some 
time;  but  this  also  has  been  refuted,  because  in  some  instances  the  accessory 
sinusas  were  not  found  to  be  involved  or  any  discharge  flowing  from  them. 

Diagnosis. — In  regard  to  diagnosis,  there  should  be  no  difficulty,  as 
the  intense  fetor  at  once  makes  itself  known,  and  in  the  cases  where  this 
symptom  is  reduced  to  a  minimum  the  large  roomy  nostril,  together  wath  the 
characteristic  physiognomy,  at  once  jirocilaims  the  nature  of  the  malady.  I 
cannot  agree  with  the  authoi-s  M'ho  make  separate  subdivisions  of  simple 
vascular  collapse  of  the  turbinals,  mucous  or  simple  dry  rhinitis,  ozena,  etc. 
I  am  inclined  to  believe  rather  that  these  will  be  found  to  be  only  different 
stages  of  the  same  disease.  This  also  a])i)lies  to  uk^erations  which  are  found 
in  some  so-called  non-syj)hilitic  cases  and  not  in  others. 

The  ulcerations  will  generally  be  found  in  those  cases  in  which  there  has 
been  not  only  an  entire  neglect  of  treatment,  but  in  which  the  patients  have 
had  no  relief  from  the  sources  of  irritation  which  originally  started  the 
disease,  and  in  which  the  crusts  have  been  retained  so  long  that  the  mu- 
cous membrane  has  broken  down  and  left  the  tissues  abraded. 

The  crusts  in  lupus  vulgaris  may  be  mistaken  for  those  of  atrophic 
rhinitis,  but  lupus  generally  attacks  the  outside  of  the  nose  as  well  as  the 
inside ;  and  when  the  inside  is  alone  involved  the  crusts  adhere  so  closely 
that  they  cannot  be  removed  without  hemorrhages  and  the  fetor  is  never  so 
intense  as  it  is  in  ozena.  In  ordinary  cases  of  atro])hic  rhinitis  the  crust 
will  be  found  lining  the  mucous  membrane  of  both  nares.  It  may  com- 
pletely fill  the  nasal  chamber,  being  perforated  in  places  for  the  air  to  pass 
through ;  and  when  blown  out  it  will  show  a  complete  cast  of  the  interior. 

In  syphilitic  ulceration  the  ravages  of  the  disease  are  far  more  general 
than  in  lupus  and  the  sequestrum  rapidly  forms,  which,  together  with  the 
history  of  the  case  and  the  peculiar  fetor,  may  make  the  diagnosis  very  clear. 
The  presence  of  rhinoliths  can  only  be  determined  with  the  aid  of  the 
rhinoscope  and  the  probe.  Tubercular  ulceration  may  be  mistaken  for  ozena, 
especially  in  the  incipiency  of  the  disease ;  but  here  again  we  must  rely  on 
the  history,  the  general  appearance  of  the  patient,  and  the  microscopical 
examination. 

Pathology. — Opinions  vary  so  much  in  regard  to  the  pathology  of 
atrophic  rhinitis  in  accordance  with  the  various  theories  of  the  etiology  of 
the  disease,  that  it  is  difficult  to  arrive  at  any  definite  conclusion  in  i-egard  to 
it.  It  is  generally  admitted  that  it  is  similar  to  that  of  atro]>hic  degenera- 
tion in  any  other  organ — i.  e.,  a  gradual  wasting  away  of  the  different  layers 
of  mucous  membrane  and  the  conversion  of  their  individual  elements  into 
fibrous  connective  tissue.  The  walls  of  the  erectile  spaces  are  converted  into 
dense  fibrous  bands,  which  in  contracting  obliterate  the  erectile  cavities.  This 
fibrous  degeneration  may  be  confined  to  the  deeper  layer  and  the  epithelial 
layer  be  intact ;  or  the  epithelial  layer  may  be  destroyed,  while  the  deeper 
layers  are  less  involved.    The  limits  of  this  article  make  it  impossible  to  go 
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into  the  minute  microscopical  appearances  of  this  condition  ;  but  this  can  be 
found  in  any  of  the  text-hooks  on  the  subject. 

Prognosis. — It  is  b(!yond  question  that  this  disease  is  one  of  the  most 
intractable  to  deal  with  in  the  whole  field  of  medicine,  and  from  the  very 
nature  of  the  case  it  is  held  by  a  very  large  number  of  most  eminent  author- 
ities to  be  incurable.  There  are  still  a  large  nimiber,  however,  as  will  be 
seen  later,  who  believe  that  the  mucous  niembi-ane  can  be  so  clianged  by 
judicious  use  of  stimulants,  antiseptics,  constitutional  treatment,  etc.,  that  a 
virtual  cure  is  brought  about ;  and  in  the  light  of  the  most  recent  investiga- 
tions it  is  the  opinion  of  the  writer  that  this  latter  conclusion  will  be  found 
to  be  correct. 

Treatment. — It  is  apparent,  then,  as'  has  been  stated  by  some  writers, 
that  atrophic  rhinitis  is  not  a  disease  per  se,  but  is  the  result  of  any  inflam- 
mation, acute  or  chronic,  specific  or  non-specific,  whether  excited  by  exposure 
to  cold  or  continuous  inhalation  of  irritating  dust,  vapors,  etc.,  which  ends 
in  a  purulent  discharge,  and  which  may  or  may  not  involve  the  accessory 
sinuses,  but  is  sufficiently  prolonged  to  wash  away  the  epithelium  and  destroy 
the  nasal  mucosa.  If  this  is  true,  what  measures  should  best  be  instituted 
for  the  relief  of  the  patient,  and  what  hope  have  we  that  the  formation  of 
scabs  may  be  stopped? 

In  response  to  an  article  by  the  writer,  this  subject  was  very  fully  dis- 
cussed at  the  meeting  of  the  American  Laryngological  Association  in  1896, 
and  again  it  was  made  the  special  subject  of  discussion  at  the  annual  meeting 
in  1897,  and  a  great  many  varieties  of  treatment  were  suggested.  The  fol- 
lowing resume  of  remarks  will  give  some  idea  of  most  advanced  views  of 
the  treatment  of  this  disease  (see  also  page  885) : 

Dr.  C.  C.  Rice  expressed  his  belief  that  the  disease  was  intimately  de- 
pendent upon  some  constitutional  taint  or  unhealthy  occupation  or  manner 
of  living.  He  therefore  urged  the  necessity  of  giving  patients  out-of-door 
work  with  good  hygienic  and  sanitary  surroundings.  He  recommended  a 
combination  of  75  per  cent,  compound  stearate  of  zinc  with  boric  acid  and 
25  per  cent,  compound  stearate  of  zinc  with  alum.  This  powder  should  not 
be  used  after  the  discharge  has  been  stopped  and  congestion  controlled,  as  it  is 
too  drying.  In  the  markedly  congestive  forms  of  atrophic  rhinitis  seen  in 
immoderate  cigarette  smokers  and  alcoholic  drinkers  this  powder  is  a  valuable 
one.  It  goes  without  saying  that  we  should  not  promise  any  benefit  from 
any  form  of  treatment  unless  excessive  smoking  and  drinking  are  given  up. 

Dr.  Wright  recommended  mild  stimulation  with  a  weak  solution  of 
thymol. 

Dr.  Delavan  concurred  with  Dr.  AV right,  and  recommended  electricity  for 
the  same  reason. 

Dr.  Vanderpoel  had  used  diphtheria-antitoxin  based  on  the  similarity 
between  the  Klebs-Loffler  bacilli  of  diphtheria  and  those  found  in  atro])hic 
rhinitis,  and  in  one  case  there  was  no  return  of  the  crusts  which  the  patient 
had  had  before  the  attack  of  diphtheria. 

Dr.  Logan  laid  stress  on  the  necessity  of  establishing  free  drainage  from 
the  accessory  sinuses,  so  as  to  stop  the  continual  discharge  of  pus  over  the 
middle  and  upper  turbinals. 

Dr.  Casselberry  advised  that  patients  should  select  the  warmer,  moist,  and 
salubrious  climate  of  the  Southern  seashore  rather  than  the  dry  retrions  of  the 
West. 

Dr.  Mackenzie  recommended  weak  solutions  of  bi(!hlorid  of  mercury 
rather  than  strong  antiseptics.    A  form  of  stimulation  in  the  shape  of  mas- 


964 


ATROPHIC  lilllNITIS. 


sage  has  been  strongly  recomnicndod  by  Laker  of  Vienna.  Massage  may  be 
applied  to  the  nose  either  by  the  aid  of  an  eleetrical  vibrator  or  simply  by 
titdlatmg  the  parts  with  a  probe  armed  with  a  pledget  of  cotton. 

The  Germans  and  Italians  recommend  bichlorid  of  mercury  strongly  on 
the  assumption  that  the  disease  is  due  to  the  presence  of  bacteria.  Koch 
and  Lijwenberg  claim  great  benelit  from  a  solution  of  1  : 2000  or  1  :4000, 
applied  with  a  spray  or  brush.  Cardonne  of  Naples  and  Marano  also  advocate 
the  same  treatment.  Belfanti  has  used  the  diphtheria-antitoxin  with  great 
benelit  in  ozena;  and  other  observers  have  used  the  same  treatment,  but  not 
with  uniformly  good  results. 

Dr.  George  Stoker  of  London  warmly  recommends  the  use  of  oxygen-gas 
in  this  affection  and  chronic  aural  suppuration.  The  nose  or  ear  is  first 
thoroughly  cleansed  with  warm  water  and  the  gas  is  then  applied  from  four 
to  six  hours  daily,  with  intervals  of  one  half  hour.  The  efficacy  of  this  i)lan 
of  treatnient  is  beyond  question  M'here  free  outlet  is  given  to  all  pus-cavities 
and  free  ingress  of  oxygen  is  allowed. 

Where  a  specific  element  is  present  mercury  should  be  pushed  to  the  extent 
of  moderate  salivation.  A  ])atient  recently  under  the  care  of  the  writer  be- 
came severely  salivated,  with  the  result  that  the  formation  of  crusts  as  well 
as  the  severe  headaches  which  had  occurred  daily  before  the  treatment  has 
ceased  entirely  and  the  patient  considers  himself  cured.  He  has  experienced 
no  ill  effects  whatsoever  from  the  salivation,  and  denies  absolutely  any  venereal 
infection  ;  nevertheless,  the  atrophic  condition  has  undoubtedly  been  materially 
benefited.  He  used  locally  also  a  spray,  as  follows:  I^.  Glycerin  pur.,  §ij  ; 
sodii  bibor.,  sv;  aqute  destillatte,  5j.  The  nose  was  thoroughly  sprayed  with 
this  solution  three  times  a  day.  The  use  of  the  galvanic  current  applied 
locally,  first  recommended  by  Shurly  of  Detroit  and  afterward  by  Delavan 
and  Hartmann,  has  produced  excellent  results. 

A  great  many  drugs  have  been  used  for  their  irritating  and  stimulating 
efJ'ects.  Among  these  maybe  mentioned  iodoform,  iodol,  aristol,  salicylic  acid, 
camphor,  iodin,  perchlorid  of  iron,  tannin,  alum,  opium,  25  per  cent,  tri- 
chloracetic acid,  etc.  The  writer  has  used  with  much  success  a  solution  of 
iodin,  glycerin,  and  potassium  iodid  applied  on  a  cotton  pledget  high  up 
in  the  vault  of  the  nose.  This  produces  a  very  profuse  discharge  of  mucus, 
which  washes  away  the  crusts  and  after  a  time  appears  to  prevent  their 
formation. 

The  use  of  caustics,  the  electric  cautery,  chromic  acid,  etc.,  should  never 
be  indulged  in  because  of  their  injurious  effect  on  an  already  attenuated  mem- 
brane. Almost  every  drug  in  the  Materia  Medica  has  been  tried  in  one  way 
or  another  to  cure  this  disease,  and  they  have  been  given  up  because  they 
proved  either  entirely  valueless  or  only  palliative.  Dioxid  of  hydrogen  was 
at  one  time  highly  extolled,  but  has  been  abandoned  because  it  leaves  the 
mucous  membrane  as  dry  as  ever.  Oily  solutions  in  combination  with  various 
drugs  act  as  excellent  stimulants  and  protectives,  but  do  not  accomplish  much 
in  the  way  of  cure. 

In  conclusion,  the  writer  would  suggest  the  following  plan  of  procedure  : 
A  rigid  examination  should  first  be  made  to  determine  if  there  is  any  discharge 
of  pus  from  the  accessory  sinuses,  any  sign  or  possibility  of  specific  taint,  any 
history  of  tubercular  or  diphtheritic  disease,  and  the  general  hygienic  and 
sanitary  surroundings  of  the  patient  should  be  carefully  investigated.  Should 
a  pus  discharge  be  found  from  any  of  the  accessory  sinuses,  free  outlet  should 
be  given  to  it  and  the  sinus  should  be  carefully  washed  out  with  hydrogen 
dioxid  and  dusted  with  some  antiseptic  powder.    If  in  any  case  there  is  the 
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least  likelihood  of  a  specific  complication,  mercury  and  opium  with  mercurial 
inunction  should  be  pushed  until  mild  salivation  is  ])n)ducod.  It  has  been 
the  experience  of  the  writer  that  the  combination  of  mercury  and  opium  has 
a  much  more  rapid  and  satisfactory  effect  than  iodid  of  potash/  even  when 
given  in  very  large  doses.  The  patient  should  be  ordered  to  keep  the  nose 
thoroughly  cleansed  always  with  Seller's  solution  or  a  spray  of  glycerin  and 
biborate  of  soda  or  some  other  mild  stimulant  used  three  times  a  day.  If  the 
patient  has  had  diphtheria  or  the  crusts  still  persist,  diphtheria-antitoxin  may 
be  administered  and  a  solution  of  bichlorid  of  mercury  (1 :2000)  be  sprayed 
daily.  The  patient  should  be  directed  to  live  out  of  doors  as  much  as  pos- 
sible, and  his  general  health  should  be  built  up  with  tonics,  cod-liver  oil,  etc. 

The  limits  of  this  article  entirely  forbid  further  elaboration  of  this  sub- 
ject. Suffice  it  to  say  that  the  best  results  will  be  obtained  when  the  patient 
is  instructed  how  to  maintain  thorough  cleansing  so  as  to  promote  adequate 
nasal  respiration,  as  well  as  the  healing  of  all  ulcerations,  proper  drainage, 
and  the  restoration  of  the  normal  mucous  lining  membrane  as  far  as  possible. 
He  should  have  plenty  of  fresh  air  and  sunshine,  as  well  as  absolutely 
hygienic  surroundings.  In  some  instances  a  visit  to  the  seashore  or  some 
mineral  springs  will  exert  a  marked  influence  for  the  better.  J.  N.  Mac- 
kenzie advises  that  "  as  little  liquid  nourishment  should  be  taken  as  is  com- 
patible with  the  comfort  of  the  individual." 

The  ingestion  of  large  quantities  of  liquids  is  to  be  deprecated,  as  well 
as  alcoholic  beverages  of  any  kind,  unless  taken  in  great  moderation. 
Healthy  out-door  exercise,  combined  with  the  observance  of  the  ordinary 
rules  of  health,  will  generally  so  moderate  the  worst  features  of  the  disease 
as  to  render  the  patient  comparatively  comfortable,  if  not  entirely  relieved. 

^  In  syphilitic  cases  ulceration  and  seqnestrum-formation  may  be  furthered  by  the  mercurial, 
when  the  iodid  will  give  as  prompt  and  lasting  cure  without  such  loss  of  substance. 
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DISEASES  OF  THE  ACCESSORY  SINUSES  OF  THE 

NOSE. 

By  ROBERT  CUNNINGHAM  MYLES,  M.D., 

OF  NKW  YOEK  CITY. 


The  accessory  sinuses  of  the  nose  are  cavities  in  the  bones  of  the  head 
and  face  that  connect  with  the  nasal  fossae  by  one  or  more  narrow  apertures. 
There  are  three  bihiteral  single  sinuses — the  antra  of  Highmoro,  or  maxillary 
sinuses,  tiie  frontal  sinuses,  the  sphenoidal  sinuses,  and  two  bilateral  groups  of 
sinuses,  the  anterior  and  posterior  ethmoidal  sinuses. 

ANATOMY. 

The  maxillary  sinuses  are  situated  on  both  sides  of  the  face,  between  the 
orbits  and  upper  teeth  (see  Fig.  545) ;  their  average  measurements  are  about  27 
millimeters  through  the  center,  both  vertically  and  antero-posteriorly.  They 
have  an  oblong  or  fissure-like  opening  into  the  middle  meatus  of  the  nose,  about 


Fig  586.— Horizontal  section  through  the  nasal  cavities  from  above :  1,  cavity  of  antrum  of  High- 
more  ;  2,  naso-lachrymal  duct;  3,  middle  turbinal ;  4,  sphenoid  cell.   (See  also  Plate  10.) 


its  middle  third.  Accessory  openings  posterior  to  the  hiatus  are  common.  Oc- 
casionally the  roots  of  the' molars  project  like  small  cones  from  the  floor  of 
the  sinus,  and  frequently  there  ar(>  partitions  and  membranous  bands,  one- 
fourth  to  one-half  an  inch  high,  dividing  the  floor  and  walls  into  compart- 
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ments.  These  arc  often  regarded  by  observers  as  pathological  formations, 
but  I  believe  that  they  are  normal.  The  walls  of  the  canine  fossa)  and  the 
inner  or  nasal  wall,  from  one-third  of  an  inch  above  the  floor,  are  very  thin, 
excepting  that  part  which  gives  an  attachment  to  the  inferior  turbinated  bone. 
Fluids  of  low  specific  gravity  will  sometimes  flow  from  the  frontal^  sinus, 
down  through  the  infundibulura,  into  the  antrum  of  Highmore.  This  is 
important,  as  it  shows  that  the  antrum  may  serve  as  a  pus-reservoir  for  the 
inflammatory  products  from  the  frontal  sinus  or  anterior  ethmoidal  cells.  The 
ethmoidal  cells  are  situated  between  the  nasal  process  of  the  superior  maxil- 
lary and  lachrymal  bones  and  the  frontal  sinus  in  front ;  the  sphenoid  and 
palate  bones  "behind ;  the  sphenoid,  cribriform  plate,  and  frontal  bones 
above;  and  the  os  planum,  lachrymal,  sphenoid,  and  superior  maxillary 
bones  on  the  outer  side.     The  inner  side  is  bounded  by  the  space  from 


Fig.  587. — Horizontal  section  througli  the  nasal  cavities :  1,  cavity  of  antrum  of  Highmore ;  2,  sphenoid 

cell ;  3,  inferior  turbinal ;  4,  septum. 


the  cribriform  plate  to  the  middle  third  of  the  middle  meatus  in  front  and  to 
the  attachment  of  the  middle  turbinated  bone  behind.  (Fig.  543  shows  the 
ethmoidal  cells  partially  exposed.)  They  are  separated  by  an  unbroken  par- 
tition into  anterior  and  posterior  cells.  Sometimes  the  anterior  cells  commu- 
nicate with  the  infnndibulum  or  frontal  sinus  direct.  The  anterior  cells 
drain  by  an  opening  in  the  median  wall  of  the  ethmoidal  bulla,  and  fre- 
quently by  another  opening  into  the  superior  meatus.  The  sphenoidal  cells 
are  best  described  as  being  in  the  body  of  the  sphenoid  bone ;  they  are  sepa- 
rated from  the  posterior  ethmoidal  cells  by  a  common  wall,  and  discharge 
their  contents  through  an  opening  in  the  upper  anterior  wall.  (Fig.  548  shows 
right  and  left  cells  as  they  cross  the  median  line.)  The  frontal  sinuses  are 
situated  in  the  frontal  bone,  above  the  inner  canthus  of  each  eye.  Their  walls 
are  made  up  by  the  frontal  bone,  excepting  a  part  of  the  floor,  which  is 
formed  by  the  ethmoidal  cells  and  the  projecting  portion  of  the  nasal  process 
of  the  superior  maxilla  (see  Fig.  547).  These  cavities  are  irregular  in  size : 
in  the  average  sinus  the  perpendicular  and  transverse  diameters  are  about  one 
inch  in  their  longest  axis.  The  central  antero-posterior  diameter  measures  about 
three-eighths  to  one-fourth  inch ;  it  is  not  uncommon  to  find  one  large  and 
one  very  small  cell  in  the  same  head.    The  large  cells  usually  extend  toward 
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the  temporal  region,  from  one  to  three  millimeters  beyond  the  orbital  notch, 
and  they  discharge  their  secretion  through  an  iri-egular  tortuous  canal,  the  in- 
fundil)ulum.  They  are  divided  by  a  bony  wall,  which  is  rarely  central  and 
occasionally  perforated  (see  Figs.  544  and  548). 

PHYSIOLOGY. 

Although  the  physiology  of  these  cells  is  not  definitely  settled,  an  analysis 
of  their  function  points  to  the  conclusion  that  they  are  intended  to  supply 
warm  air  and  moisture  for  resj)iratory  purposes,  and  also  i)robably  to  act  as 
resonators  for  modifying  certain  qualities  of  the  voice.  When  we  consider 
that  about  400  cubic  iiuihes  of  air  are  inhaled  per  minute,  which  should  be 
warmed  to  a  temperature  as  near  98.5°  F.  as  possible,  and  that  this  same 
air  should  be  charged  with  va])or  nearly  to  the  point  of  saturation,  I  cannot 
conceive  of  a  more  satisfactory  arrangement  than  these  cells  afford.  During 
respiration  tlie  apertures,  including  tlie  naso-lachrymal  du(;ts,  have  a,  tendency 
to  dilate,  while  during  expiration  they  ])artially  close.  At  the  beginning  of 
inspiration,  the  partial  vacuum  pi-odiiced  takes  a  part  of  the  latent  air  from 
within  the  cells,  and  the  velocity  of  the  inspired  current  further  draws  from 
them.  Toward  the  end  of  the  inspiratoiy  act,  new  air  enters  the  cells  to  fill 
the  partial  vacuum,  aided  by  the  natural  law  by  which  warm  air  is  displaced 
by  cold.  On  ex])iration,  the  vis  d,  tercfo  ])ressure  jjartially  closes  the  cells. 
The  to-and-fro  currents  of  air  constantlv  draw  the  tenacious  mucus  from  the 
cells,  overcoming  the  adverse  conditions  of  small  openings  and  the  laws  of 
gravity. 

EMPYEMA  OF  THE  MAXILLARY  SINUS. 

Ktiologfy. — Distinguished  specialists  have  written  a  great  deal  within 
the  past  few  years  con(!erning  the  cause  of  pyogenic  conditions  within  the 
antrum  of  Highmore ;  and  they  are  about  equally  divided  on  the  question 
whether  disease  of  the  nose  or  the  teeth  is  the  more  frequent  causal  factor 
of  disease.  My  own  expci'ience  in  the  chronic  cases  is  that  the  teeth  and 
nose  are  about  equally  responsible  for  the  purulent  condition.  Many  of  my 
worst  cases  were  caused  by  fillings  placed  in  teeth  with  very  large  cavities 
where  the  nerves  were  either  ex])osed  or  dead.  Suppuration  had  evidently 
occurred  in  the  root-end  ;  the  pus  had  dischai-ged  itself,  with  little  resistance, 
through  the  thin  bone  lying  between  the  toj)  of  the  alveolus  and  the  floor 
of  the  antrum,  and  from  that  time  the  tooth  had  not  given  the  patient  any 
pain  nor  the  dentist  any  concern.  But  the  patient  had  been  trying  nearly 
all  of  the  patent  catarrh-remedies,  and  had  been  treated  by  different  special- 
ists for  nasal  and  p(jst-nasal  catarrh.  A  few  cases  seemed  to  be  caused  by 
alveolar  periostitis,  caries,  and  necrosis,  which  had  been  originally  started 
by  a  decaying  tooth.  The  majority  of  the  cases  of  nasal  origin  began  with 
polypoid  degeneration.  In  some  of  my  patients  their  septa  Avere  so  far 
deflected  in  the  upper  middle  region  that  the  middle  turbinal  bodies  were 
pressed  firmly  against  the  hiatus;  the  secretions  had  been  retained  under 
putrefactive  and  fermentative  conditions,  and  had  produced  chronic  inflam- 
mations of  the  membranes  and  bones,  and  probably  necrotic  areas.  Influ- 
enza, la  grippe,  or  acute  inflammations  of  almost  every  kind  apjiear  to  pro- 
duce empyema  when  the  swelling  is  so  great  as  to  close  the  normal  opening, 
especially  by  pressing  the  u]>per  and  inner  valve-like  \\\)  of  the  hiatus  out- 
ward against  the  semilunar  partition.  Atrophic  rhinitis,  syphilis,  tuberculosis, 
tumors,  and  foreign  liodies  occasionally  cause  sui)puration  in  the  antrum. 
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Symptoms. — In  cases  of  acute  empyema  with  complete  occlusion  the 
pain  is  extremely  severe,  and  there  is  a  feeling  as  though  the  antrum  would 
rupture  from  the  intense  pressure.  In  four  of  my  suppurative  cases  with 
complete  stenosis  the  pain  ceased  immediately  after  the  evacuation  of  the 
pus.  In  those  instances  where  the  acute  and  subacute  catarrhal  process 
either  occurred  simultaneously  with  nasal  cold  or  extended  into  the  antrum 
by  continuity  there  was  a  slight  fulness  and  a  sensation  of  stuffiness  in  the 
region  beneath  the  eye,  together  with  a  thick  muco-purulent  discharge  into 
the  middle  meatus  beneath  the  bulla,  which  usually  stopped  within  from 
three  to  six  weeks.  The  chronic  cases  all  had  the  symptoms  of  so-called 
post-nasal  catarrh,  and  in  the  majority  of  them  the  mucus  and  pus  were  dis- 
charged also  through  the  anterior  nares.  Certain  patients  complained  of  the 
fluid  running  downward  over  the  upper  lip  whenever  the  head  was  inclined 
forward  ;  others  complained  of  asthma,  tubal  stenosis,  tinnitus  aurium,  and 
impairment  of  hearing,  which  were  relieved  after  an  operation  or  by  irriga- 
tion of  the  antrum.  In  my  series  of  cases  pain  was  the  most  irregular  and 
deceptive  symptom  of  all.  Frequently  it  was  entirely  absent ;  at  other 
times  it  would  occur  in  either  the  frontal,  maxillary,  temporal,  or  occipital 
regions,  or  in  two  or  more  of  them. 

Pathology. — I  have  classified  the  usual  pathological  conditions  under 
eight  subdivisions,  as  follows,  representing  the  pathological  states  approxi- 
mately as  I  have  observed  them  in  my  cases  : 

I.  Acute  catarrhal,  suppurative,  and  infectious  sinusitis,  without  complete 
stenosis  of  the  normal  outlet. 

II.  Acute  catarrhal,  suppurative,  and  infectious  sinusitis,  with  complete 
occlusion  of  the  normal  outlet. 

III.  Subacute  and  chronic  catarrhal  and  suppurative  sinusitis,  with  moder- 
ately obstructed  opening,  with  or  without  decayed  puro-mucoid  debris. 

IV.  Polypoid  degeneration. 

V.  Alveolar  periostitis  and  periodontitis,  attended  by  suppuration,  caries, 
necrosis,  or  other  pathological  changes  at  the  root-end. 

VI.  Atrophic  rhinitis. 

VII.  Tumors  and  foreign  bodies. 

VIII.  Syphilis. 

Acute  cases  without  stenosis  are  very  common.  The  raucous  membrane 
of  the  nose  and  cavity  is  usually  congested  at  first,  and  then  it  begins  to 
swell,  and  continues  to  do  so  until  it  is  several  times  its  normal  thickness. 
At  this  stage  it  usually  throws  out  a  thick  muco-purulent  secretion  ;  the 
discharge  gradually  ceases  within  from  three  to  six  weeks,  and  the  mem- 
brane is  left  a  trifle  thicker,  having  undergone  slight  hyperplasia.  In  the 
completely  stenosed  cases,  where  neither  nature  nor  surgery  relieves  them, 
necrosis  of  the  soft  tissues  usually  occurs,  and  occasionally  the  bone  is 
involved  in  the  same  process. 

In  the  subacute  and  chronic  catarrhal  and  suppurative  cases,  where  the 
opening  is  moderately  obstructed,  the  mucus  frequently  becomes  partially 
inspissated  and  forms  a  lump,  which  enlarges  by  acci'ction  and  acts  as  a 
foreign  agent,  causing  a  bacterial  development.  The  corroding  by-products 
of  this  frequently  destroy  the  surfaces  of  the  mucosa  and  start  small  ulcer- 
ated areas,  which,  if  not  cured,  extend  in  time  to  the  periosteum,  and  often  to 
the  bone  itself. 

Polypoid  degeneration  extends  from  the  ethmoid,  or  has  its  origin  upon 
the  antrum-membrane.  In  its  early  stages  this  peculiar  condition  may  be 
classed  as  watery  edema.    If  it  occurs  on  the  lateral  or  upper  walls  of  the 
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cavity,  iviid  remains  more  or  less  flat  or  mammillatcd,  there  is  a  possibility  of 
its  retuniiiif,^  to  its  normal  state  under  favorable  conditions ;  but  if  it  once 
becomes  pedunculated  it  seems  to  lose  this  power  of  self-restoration.  Caries 
necrosis,  and  l)urrowing  periostitis  in  the  molar  or  bicuspid  roots  frequently 
extend  through  the  floor  of  the  bone  and  burrow  in  a  fistulous  manner  be- 
neath the  periosteum,  elevating  it  and  frequently  leaving  the  entire  mem- 
branous floor  floating  in  muco-purulent  matter.  A  rupture  may  tuUe  place 
throiigh  this  membrane  at  a  distance  from  the  injured  bone  and  discharge 
itself  into  the  nose.  The  membrane  becomes  very  thick  and  granular,  and 
debris  from  the  mucus,  pus,  and  l)one  degenerates  in  the  cavity.  The  atrophic 
process,  which  is  the  consequence,  in  my  opinion,  of  suppurative  rhinitis  in 
early  childhood,  invades  the  antrum,  frecpiently  destroys  the  epithelium  and 
the  serous  glands  of  the  membranes,  and  leaves  a  sclerosed  membrane  which 
secretes  a  semipurulent  matter  ;  this,  in  turn,  degenerates  in  the  warm  cell 
and  issues  through  the  normal  opening  into  the  nose,  where  it  is  formed  into 
crusts  by  the  inspired  air. 

Tumors,  especially  sarcomata,  may  form  in  the  antrum  and  simulate  em- 
pyema. Syphilis  usually  attacks  the  antruni-walls  by  the  formation  of 
gummata  ;  while  at  rare  intervals  the  germs  of  scarlet  fever,  measles,  tuber- 
culosis, and  diphtheria  invade  the  antrinn,  as  do  aspergilli  and  other  fungi. 

Diagnosis. — A  unilateral  pus-discharge  from  the  nasal  cavity  is  by  far 
the  most  suspicious  symptom  of  empyema  of  the  maxillary  sinus.  On  rare 
occasions  this  unilateral  pus-  or  muco-pus-discharge  is  only  made  manifest 
posteriorly.  On  the  other  hand,  polypoid  degeneration,  which,  in  my  expe- 
rience, is  next  in  frc(iuency  to  the  irritation  caused  by  decaying  teeth  in 
causing  antruni-trouble,  is  usually  bilateral.  The  classical  symptoms  as  laid 
down  in  the  older  books  are  usually  wanting,  save  in  the  acute  stenosed  cases. 
The  frequency  and  urgency  of  diseases  of  the  antrum  have  led  us  to  abandon 
the  consideration  of  a  great  deal  of  the  circumstantial  evidence  upon  wdiich 
formerly  so  much  stress  was  laid,  and  we  make  small  delay  in  trying  to 
obtain  positive  evidence  at  once.  This  is  usually  secured  first  by  inspection 
of  the  middle  meatus.  If  pus  is  detected  beneath  the  bulla  ethmoidalis 
under  the  middle  turbinal  body  and  the  hiatus  semilunaris,  Ave  know  that 
one  of  the  three  cavities  is  diseased — the  anterior  ethmoidal  cells,  the 
frontal  sinus,  or  the  antrum  of  Highmore.  After  cocain  has  been  applied 
to  the  membrane  and  pus  is  found,  a  cotton-applicator  should  be  used  to 
wipe  it  away,  and,  if  pus  then  exudes  from  beneath  the  middle  turbinal 
body  and  on  the  lateral  side  of  the  bulla  ethmoidalis,  it  of  course  comes  from 
the  anterior  ethmoidal  cells.  If,  after  wiping  it  away  and  placing  the  patient 
on  a  lounge,  with  the  top  of  his  head  near  the  floor,  pus  comes  from  the  hiatus, 
the  evidence  is  almost  positive  that  its  source  is  the  antrum.  In  those  cases 
in  which  the  pus  is  liquid  in  character  it  will  flow  readily  into  the  nose  and 
will  have  a  more  or  less  offensive  odor.  If,  however,  the  pus  is  very  thick  and 
much  intermixed  with  mucus,  it  will  sometimes  merely  protrude  through  the 
opening.  In  the  frontal  sinus  cases  I  have  usually  been  able  to  detect  the 
pus  at  the  very  uppermost  anterior  part  of  the  hiatus.  Usually  it  is  well, 
even  after  the  pus  discharges  with  the  head  in  a  downward  position,  to  intro- 
duce a  curved  irrigation-tube  into  the  hiatus,  and  inject  warm  water  into  the 
cavity ;  if  this  is  successfully  done,  Ave  are  almost  invariably  rewarded  with 
the  evidence  of  pus  in  the  returned  fluid.  In  those  obscure  forms  of  latent 
empyema,  the  first  evidences  of  their  existence  is  usually  shown  l)y  the  electric 
light  (Plate  14).  Although  this  procedure  is  not  infallible,  it  is  of  great 
value  in  the  hands  of  one  who  knows  how  to  employ  it.    A  pus-discharge 
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Plate  14. 


III.  IV. 


Fig.  I. — Transillumination  of  both  maxillary  antra  by  electric  light  in  mouth,  and  of  both 
frontal  sinuses  by  lights  under  the  orbital  margin. 

Fio.  II. — Failure  of  transillumination  of  antrum  and  frontal  sinus  on  the  left,  while  both  are 
lighted,  and  the  pupil  also,  on  the  right. 

Fig.  III. — Failure  of  illumination  complete  for  frontal  and  maxillary  sinuses  of  both  sides. 

Fig.  IV. — Only  the  right  maxillary  antrum  is  illuminated,  while  both  froutals  remain  dark. 
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on  one  side,  with  a  dark  umbra  beneath  the  corresponding  eye,  is  almost  con- 
clusive evidence ;  yet,  to  make  assurance  doubly  sure,  I  nearly  always  remove 
some  of  the  pus  from  the  antrum,  either  through  the  natural  opening  with  the 
silver  irrigation-tube  or  by  means  of  the  trocar  and  cannula  passed  through 
the  antrnm-wall  in  the  middle  meatus,  just  below  and  posterior  to  the  hiatus. 

In  a  few  of  my  cases  even  these  tests  failed  to  demonstrate  positively  the 
pathological  state  within.  Tliey  were  cases  in  which  the  antrum  was  full  of 
polyps,  and  in  most  of  them  there  was  a  thick,  tenacious  mucus  with  occa- 
sional hardened  lumps.  The  irrigation-fluid  simply  passed  over  the  })olyps. 
Puncture  through  the  bone  of  the  canine  fossa  or  through  the  alveolus  of 
the  tooth  has  always  seemed  to  me  too  serious  a  procedure  to  be  justified 
for  merely  diagnostic  purposes.  The  small  trocar  and  cannula  (Fig.  588) 
passed  through  the  middle  meatus,  below  the  posterior  end  of  the  hiatus, 


Fig.  588.— Curved  trocar  and  cannula  for  entering  the  maxillary  antrum. 


where  there  is  either  very  little  or  no  bone,  causes  but  little  pain  and  ap- 
parently no  after-disturbance.  Tenderness  on  pressure  and  dulness  of  per- 
cussion may  occur  from  periosteal  irritation  or  may  be  due  to  the  smallness 
of  the  antrum  ;  but  they  have  little  significance,  except  as  they  may  concur 
with  a  train  of  symptoms,  to  make  the  diagnosis  by  exclusion. 

Prognosis. — Diseases  of  these  sinuses  rarely  cause  death  directly  ;  but 
they  frequently  make  life  miserable.  The  dangerous  cases  of  antrum-trouble 
which  I  have  seen  have  been  those  in  which  the  orbital  plate  was  broken 
through  by  the  intense  pressure  of  the  confined  gases  and  fluids  ;  and  a  few 
ca.ses  are  reported  in  which  the  pus,  burrowing  through  the  orbit  and  ethmoid, 
has  extended  to  the  brain.  In  nearly  all  of  the  acute  and  subacute  cases 
resolution  takes  place  within  a  few  weeks.  If  a  case  has  existed  over  a  year 
with  a  history  of  constant  rauco-purulent  discharge,  disclosing,  when  the 
cavity  is  opened,  carious  and  necrotic  bone,  with  destruction  of  a  considerable 
area  of  the  mucosa,  the  prognosis  in  regard  to  an  early  cure  is  unfavorable,  as 
it  usually  takes  several  months  or  a  year  or  two  for  the  tissue  to  regain,  even 
approximately,  its  former  state.  I  have  found  cases  of  necrosis  of  the  septa 
of  the  superior  maxillary  bone  and  general  polypoid  degeneration  of  the 
raucous  membrane  of  the  cavity  the  most  obstinate  in  treatment  and  unfavor- 
able in  prognosis. 

Treatment. — The  best  procedure  in  treating  these  cases  will  be  deter- 
rained  by  the  pathological  state  and  by  the  hi.story  of  each  case.  Acute  and 
subacute  cases,  not  of  dental  or  polypoid  origin,  can  usually  be  readily  cured 
by  restoring  the  nasal  mucous  cavities  to  their  normal  state,  and  by  irriga- 
tion of  the  sinus  through  the  natural  openings.  In  cases  of  dental  origin  the 
off*ending  tooth  .should  be  removed  ;  and,  in  those  of  recent  date,  the  tissues 
should  be  let  alone  for  a  few  weeks  in  order  that  they  may  have  an  opportu- 
nity to  resume  their  normal  condition,  the  cau.sal  factor  of  disease  having 
been  removed.  If  the  trouble  has  existed  for  more  than  six  or  ten  months 
and  there  is  a  decided  odor  from  the  antrum,  with  evident  carious  and  necrotic 
trouble  at  the  root-end,  I  advise  immediate  penetration  by  making  an  open- 
ing, about  5  or  6  mm.  in  diameter,  through  the  alveolus-floor.  Irrigation 
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with  (li.siiifoctiuits  should  be  passed  through  with  the  regulation  tubes  and 
syringes.  If  the  internal  walls  a])pear  on  probing  or  euretting  to  be 
in  an  extremely  degenerated  state,  with  serious  earious  and  necrotie  con- 
ditions of  the  bone,  I  think  that  the  safest  and  most  effective  operation 
under  these  circumstances  consists  in  a  large  opening  into  the  antrum  through 
the  canine  fossa  and  the  anterior  lower  border  of  the  malar  ridge.'  This 


Fig.  590.— Drainage-tubes  for  an 
trum. 


Fig.  589.— Eemoval  of  anterior  two-thirds  of  inferior  turbinal  to  gain  access  to  the  antrum  through  the 

outer  nasal  wall. 

opening  should  be  from  10  to  15  mm,  in  diameter;  the  cavity  shoidd  be 
carefully  curetted,  and  in  certain  cases  a  counter-opening  (Fig.  589),  at  least  8 
to  10  mm.  in  diameter,  should  be  made  through  the  inferior  meatus-wall  into 
the  nose.  I  have  operated  by  cutting  off  the  inferior  turbinal  and  tre- 
phining through  the  inferior  meatal  wall,  and  have 
also  cut  into  the  lower  border  of  the  hiatus  in  the 
middle  meatus.  The  cases  in  which  I  did  this 
were  so  extensively  and  seriously  diseased  that  I 
did  not  get  as  good  a  result  as  I  had  anticipated, 
chiefly  because  I  could  not  curette  the  Avails  through 
this  intranasal  perforation.  The  after-treatment 
should  consist  of  aseptic  and  antiseptic  irrigations, 
and  in  certain  cases  keeping  the  canal  open  by  means  of  rubber  (Fig.  590)  or 
silver  tubes,  with  occasional  careful  curettage  of  the  necrotic  and  granular 
surfaces  and  the  insufflation  of  boric  acid  and  of  iodoform  in  certain  cases 
where  there  is  frequent  accumulation  of  foul-smelling  pus.  I  have  found 
the  injection  of  a  drachm  and  a  half  of  liquid  albolene,  containing  3  to  10 
grains  of  iodoform,  left  in  the  cavity,  to  afford  marked  and  decided  relief. 

Class  I. — The  cases  of  acute  nature  without  stenosis  are  veiy  common, 
and  usually  last  from  three  to  six  weeks.  They  come  on  after  the  manner 
of  an  ordinary  cold  in  the  head,  followed  within  a  few  days  by  very  dis- 
agreeable feelings  of  fulness,  oppression,  and  dulness  ;  in  some  cases  a  certain 
amount  of  headache  exists,  or  toothache,  and  a  dull  feeling  is  present  in  the 
ears.    This  stage  is  relieved  by  a  copious  flow  of  niuco-i)us.    During  the 

'  [The  operator  must  be  prepared  for  severe  hemorrhage  in  rare  oases. — Ed.] 
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course  of  these  cases  the  ordinary  treatment  for  a  severe  cold  is  the  best. 
Most  individuals  who  are  subject  to  this  condition  have  from  two  to  four 
attacks  (hiring  the  year.  The  rational  treatment  is  one  of  prophylaxis, 
which  consists  mainly  in  reducing  and  removing  the  intumescent  and 
abnormal  tissues  within  the  nose,  which  should  be  done  during  the  intervals 
of  the  attacks. 

Class  11.— Acute  Catarrhal,  Suppurative,  and  Infectious  Sinusitis  with 
Stenosis.— These  cases,  besides  requiring  the  ordinary  treatment,  demand  the 
evacuation  of  the  retained  secretion  at  once.  A  limited  amount  of  a  satu- 
rated solution  of  cocain  should  be  applied  to  the  parts  around  the  natural 
opening,  and  a  persistent  effort  should  be  made  to  enter  the  cell  with  a  tube, 
or,  failing  in  this,  penetration  with  trocar  and  cannula  should  be  made,  and 
the  cavity  should  be  carefully  aspirated  and  irrigated.  As  soon  as  its  patu- 
lency  is  restored  the  patient  recovers  rapidly.  These  cases  call  for  the  same 
treatment  during  the  intervals  as  that  described  for  Class  I. 

Class  III. — Subacute  and  Chronic  Catarrhal  and  Suppurative  Sinusitis, 
with  Moderately  Obstructing  Stenosis,  Tlvickened  Mucosa,  with^  or  without 
Retained  Decaying  Puro-mucoid  Debris. — This  class  of  cases  is  the  most 
fruitful  source  of  post-nasal  catarrh,  and  is  rather  difficult  to  diagnose 
accurately.  The  symptoms  rarely  indicate  the  latent  pathological  condition 
sufficiently  to  warrant  the  operative  procedures  necessary  for  a  proper  diag- 
nosis or  treatment.  In  these  cases  attempts  should  be  made  to  irrigate 
through  the  natural  openings.  In  certain  cases  removal  of  the  anterior  end 
of  the  middle  turbinal  fiicilitates  this  procedure,  and  frequently  we  are 
rewarded  with  a  cure  or  decided  relief.  It  is  taken  for  granted  that  in  all 
classes  of  cases  any  abnormal  intranasal  conditions  should  be  rectified. 
When  these  cases  resist  the  irrigation-treatment  and  are  of  sufficient  impor- 
tance, a  counter-opening  should  be  made  in  the  cell- walls  and  proper  curet- 
tage and  drainage  should  be  carried  out. 

Mrs.  C,  aged  thirty.  Acute  empyema ;  sent  for  me  to  visit  her.  Complained  of 
great  pain  and  fulness  which  came  on  with  a  cold  in  the  left  jaw,  which  was  swollen 
and  tender.  The  hiatus  was  closed  by  tumefaction  of  all  the  tissues  near  the  part. 
After  applying  cocain-crystals,  I  washed  out  the  antrum  through  the  natural  opening; 
muco-pus  flowed  out  with  the  boric-acid  solution;  immediate  relief  from  the  severe 
pain  followed,  and  the  patient  gradually  recovered. 

Miss  L.,  aged  twenty-six,  had  been  suffering  for  several  days  from  severe  pain  and 
oppression  in  the  right  side  of  the  face,  with  a  sensation  as  though  the  face  and  orbital 
cavity  would  burst.  Her  septum  was  deflected  with  an  ecchondrosis ;  the  turbinals 
were  much  swollen,  and  transillumination  produced  an  umbra  under  the  right  eye.  I  re- 
duced the  intumescent  tissues  with  cocain,  and  found  the  tissues  about  the  right 
hiatus  swollen  and  papillomatous  in  appearance.  On  introducing  one  of  the  smallest 
silver  tubes  the  confined  pus  escaped  with  the  irrigating  fluid,  which  gave  her  imme- 
diate relief  I  removed  by  snare  a  fungating  papillary  growth,  about  three  millimeters 
in  diameter,  from  the  internal  margin  of  the  hiatus.  After  several  irrigations  at  three 
days'  intervals  the  cavity  gradually  returned  to  a  normal  condition. 

Mr.  A.  W.,  aged  fourteen,  consulted  me  in  May,  1892.  Complained  of  (in  his  own 
words)  "  Very  bad  discharge  from  nose  for  the  last  four  or  five  years,  which  con- 
sists of  pure  matter.  Sometimes  there  is  a  buzzing  noise  in  the  head  on  waking  in  the 
morning.  A  bad  smell  from  the  nose."  There  had  been  a  muco-purulcnt  discharge 
with  unpleasant  odor,  mostly  from  the  right  side,  for  the  past  three  or  four  years. 

Rhinoscopic  examination  showed  the  septum  deflected  to  the  left  with  an  ascending 
oblique  ecchondrosis.  The  septum  was  deflected  to  the  right  superiorly,  pressing  the 
middle  turbinal  body  outward  ;  pus  mixed  with  mucus  was  issuing  from  the  right 
hiatus.  He  had  excessive  hypertrophy  of  all  the  turbinal  tissues,  and  also  of  the  third 
and  faucial  tonsils.  The  electric  light  produced  a  light  spot  beneath  the  loft  eVe  and 
an  umbra  beneath  the  right.  T  reduced  the  hypertrophy  of  the  turbinals  with  the 
electric  cautery  and  chromic  acid,  and  irrigated  the  right  antrum  through  the  natural 
opening"  two  or  three  times  a  week  for  a  few  months. 
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The  patient  gradually  improved,  pus  ceased  to  flow,  and  the  electric  light  i)roduced 
the  light  spot  beneath  both  eyes. 

Class  IV. — Polypoid  Degeneration. — Tliis  class  furnishes  by  far  the 
majority  of  the  oj)crative  cases.  Woakes,  Bosworth,  Casselberry,  and  others 
have  Mcll  described  them  and  their  treatment.  Large  counter-openings, 
packing,  careful  and  repeated  curetting,  good  drainage,  and  irrigation  are 
the  essentials  for  successful  treatment. 

Class  V. — Odontic  Periostitis  and  Periodontitis,  Sometimes  Terminating  in 
Canes  and  Necrosis. — It  is  universally  conceded  that  the  olFending  tooth  in 
this  class  of  cases  should  be  removed,  and,  if  the  case  be  of  long  standing, 
the  cavity  should  be  opened,  carefully  curetted,  and  dressed.  Formerly, 
following  the  advice  of  many  dentists  and  surgeons  in  these  extensively 
necrosed  cases,  after  the  tooth  had  been  extracted,  I  drilled  upward  through 
the  socket ;  but  the  after-history  of  many  of  such  cases  has  caused  me  to 
regret  it.  The  princij)al  objectionable  features  are :  the  distance  through  the 
bone  to  the  floor  of  the  antrum  ;  the  dense  thick  tissue  of  the  gum  ;  the 
difficulty  experienced  in  curetting,  the  long  walls  of  the  opening  preventing 
the  proper  play  of  the  handle  of  the  curette ;  the  easy  entrance  of  food  into 
the  antrum,  and  the  necessity  of  plugging  the  tube,  when  one  is  worn  for 
drainage,  while  eating.  I  take  it  for  granted  that  every  one  would  prefer 
the  lower  anterior  border  of  the  malar  ridge  for  penetration  in  all  cases 
where  the  first  molar  tooth  has  been  absent  for  some  time.  The  most  serious 
obstacle  which  I  have  met  with  is  the  decided  objection  of  the  patient  to 
losing  a  tooth. 

In  nearly  all  extensively  diseased  cases,  where  some  other  operation  was 
performed  in  place  of  the  one  through  the  malar  ridge,  the  ])atient  and 
myself  have  both  had  cause  to  regret  it.  On  the  other  hand,  a  great  many 
of  the  worst  types  of  cases  have  done  well  when  the  operation  was  properly 
made  through  the  point  of  election.  The  surgeon  has  complete  subsequent 
control  of  the  antrum,  and  can  keep  it  open  and  curette  it  at  any  time  with- 
out inconvenience  to  himself  and  with  very  little  pain  or  annoyance  to  the 
patient.  The  canine  fossa,  where  the  bone  is  very  thin,  is  the  next  point  of 
preference ;  the  main  disadvantages  are  its  distance  up  under  the  cheek  and 
the  elevation  of  the  opening  above  the  floor  of  the  antrum.  The  history 
of  the  following  cases  presents  some  of  the  difficult  problems  of  this  class 
of  cases. 

Mr.  C.  H.,  aged  twenty-five.  Presented  for  treatment,  1891.  There  was  a  history 
of  long-continued  catarrhal  discharge  from  the  nostrils,  anteriorly  and  posteriorly,  much 
greater  on  the  right  than  on  the  left,  and  a  most  unpleasant  odor  in  the  expired  breath. 
The  nostrils  were  very  disagreeably  stenosed,  the  right  more  than  the  left.  The  secre- 
tions were  muco-purulent,  excessive  in  the  mornings,  at  times  decidedly  creamy  in  color 
and  consistence,  and  leaving  more  or  less  of  a  permanent  yellowish  stain  on  the  hand- 
kerchief. The  objective  svmptoms  were  a  moderately  deflected  septum,  hypertrophy 
and  passive  dilation  of  turbinal  tissues,  which  I  reduced  with  electric  cautery  and 
chromic  acid.  On  certain  mornings  there  was  a  stream  of  muco-purulent  matter 
issuing  from  the  posterior  end  of  the  right  hiatus  semilunaris,  and  continuing  its 
course,  on  the  upper  surface  of  the  inferior  turbinal  body,  to  the  naso-pharynx,  and 
not,  as  usual,  passing  over  the  inferior  turbinal  toward  the  floor  of  the  nostril. 
After  reducing  the  general  hypertrophy,  I  diagnosed  empyema  by  placing  the  electric 
light  in  the  mouth,  showing  a  very  dark  shadow  over  the  right  antrum  and  bright  spot 
under  the  left  eye;  and  besides  the  corroborating  evidence  of  pus  discharged  from 
ostium  maxillaris,  I  passed  a  curved  needle  through  the  antrum-wall  in  the  inferior 
meatus  after  Mikulicz's  method  and  found  pus  in  considerable  ouantity.  Irrigation 
of  the  antrum  through  the  hiatus  gave  similar  results.  He  had  splendid  teeth,  but  on 
close  inspection  the  right  second  molar  was  pale  white  in  color  and  appeared  as 
though  the  nerves  were  dead.    This  tooth  had  been  filled  with  an  amalgam  four  years 
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previously  luul  had  given  no  disturbance  since.  I  proposed  removal  of  the  tooth  and 
trephining,  but  he  refused  an  operation  in  which  he  would  lose  a  tooth.  Subsequently 
1  sent  him  to  a  dentist,  who  removed  the  tilling  and  I'ound  some  purulent  secretion  and 
offensive  gas  in  the  palatine  root;  he  treated  it  for  some  time  with  the  hope  of  arresting 
the  trouble  above,  but  without  avail,  and  the  patient  finally  consented  to  have  the  opera- 
tion performed.  Under  ^-as  Drs.  Bradley  and  Dixon  removed  the  tooth  and  1  tre- 
phined a  space  about  G  miTliraeters  in  diameter  through  the  socket.  The  antrum  was  full 
of  the  most  offensive  pus  and  gas  it  has  ever  been-  my  ill-luclc  to  detect.  1  curetted 
from  the  cavity  a  great  deal  of  granulation-tissue  and  some  carious  bone,  and  after 
irrigating  the  cavity  with  an  antiseptic  solution,  packed  it  with  iodoform-gauze,  which 
renaained  in  for  a  few  days.  Subsequently  I  packed  it  once  a  week,  and  there  was  very 
little  pus  or  odor  when  I  removed  the  gauze.  He  improved  steadily  for  a  few  months, 
wearing  a  gold  tube  fitted  to  a  special  plate,  and  irrigated  the  cavity  regularly ;  then 
the  hole  gradually  closed,  and  all  of  the  old-time  unfavorable  symptoms  reappeared. 
I  then  removed  a  part  of  the  external  wall  of  the  antrum  and  found  extensive  granu- 
lations and  carious  bone,  which  were  carefully  curetted.  He  wore  the  rubber  tube  for 
a  long  time,  and  when  I  saw  him  last  was  in  a  very  good  condition,  the  irrigation 
bringing  away  daily  only  a  small  lump  of  mucus  about  as  large  as  a  pea. 

This  is  a  typical  case  due  to  the  filling  of  a  tooth  before  the  pathological 
state  in  the  root  had  been  relieved. 

The  results  in  the  cases  where  I  have  penetrated  through  the  walls  of  the 
meatus  have  not  been  so  satisfactory  as  those  reported  by  Grant  and  other 
European  writers.  I  have  noticed  that  many  cases  under  thorough  and  care- 
ful curetting  ultimately  did  better  than  those  which  were  extensively  or  over- 
curetted,  or  those  in  which  the  curette  was  used  too  moderately.  I  have 
found  the  greatest  benefit  from  recuretting,  at  intervals  of  about  one  month, 
until  all  bare  bone  is  covered  and  granulation-tissue  cicatrized. 

Class  VI. — Atrophic  Rhinitis. — The  bacilli  of  atrophic  rhinitis  fre- 
quently find  a  permanent  home  in  the  sinuses.  Robertson  of  Newcastle-on- 
the-Tyne  and  Grunwald  have  done  some  original  and  efficient  work  in  this 
class  of  cases.  I  have  found  two  kinds  of  cases  apparently  caused  by  this 
affection  :  one  in  which  the  semi-solid  putrid  debris  is  confined  in  the  cavity 
and  remains  a  causal  factor  in  keeping  up  the  condition,  and  the  other  in 
which  the  tissues  have  undergone  degenerative  changes.  Irrigations  will 
frequently  relieve  the  first ;  curetting  and  drainage  are  generally  necessary  to 
restore  the  latter. 

Class  VII. — Tumors. — Tumors  occasionally  develop  in  these  cavities. 
Early  diagnosis  is  of  the  greatest  importance,  for  it  frequently  enables  the 
surgeon  to  save  the  patient's  life  by  timely  removal,  and  rescues  him  from  a 
condition  of  intense  pain  and  distress.  Among  the  benign  tumors  mucoceles 
and  osteomata  are  the  most  important. 

Among  the  malignant  tumors,  sarcoma  (spindle-  and  round-celled)  and 
osteosarcoma  are  the  most  common.  The  prompt  removal  of  the  superior 
maxilla  in  a  patient  of  Dr.  Wyeth's  and  mine  has  apparently  cured  him  of 
an  otherwise  fatal  disease. 

The  patient  was  sent  to  me  in  February,  1894,  by  Dr.  Wyeth  for  my  opinion  con- 
cerning the  right  antrum  of  Highmore.  He  had  been  troubled  with  a  diseased  tooth, 
pain  in  the  right  upper  jaw,  and  with  an  extremely  unpleasant  discharge  for  two  years. 
A  diseased  tooth  had  been  extracted.  In  August,  1892,  a  local  dentist  opened  the  antrum, 
but  the  pain  continued.  In  September,  1893,  Dr.  Wyeth  (the  patient  being  under  ether) 
opened  and  curetted  the  antrum  through  the  tooth-socket,  but  little  relief  from  the  dis- 
charge was  experienced.  In  January,  1894,  Dr.  Wyeth  recuretted  the  antrum,  but  the 
unfavorable  symptoms  continued. 

In  passing  the  curette  over  the  antrum  I  noticed  a  thick  and  peculiar  lining  on  the 
antrum-walls,  which  produced  very  much  the  same  sensation  as  one  experiences  when 
scraping  a  raw  potato.  I  expressed  my  opinion  that  it  was  a  malignant  neoplasm,  and, 
upon  Dr.  Wyetn's  suggestion,  a  specimen  was  sent  to  Dr.  Prudden,  who  reported  that  it 
•was  a  large-celled  sarcoma.  In  March,  1894,  Dr.  Wyeth  removed  the  superior  maxillary 
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bone,  witb  part  of  the  ptervRoid  plate.  The  patient  recovered  from  the  operation  and 
seems  to  be  doing  very  we  with  an  artificial  jaw,  and  continues  in  the  practice  of  hk 
profession  as  a  lawyer.  1  here  remains  one  unfortunate  result:  the  continuance  of  a 
constant  sweetish  and  extremely  disagreeable  taste  in  the  mouth  There  is  a  little 
muco-pus  issuing  at  the  point  where  the  section  of  the  naso-lachrymal  duct  was  made 
I  saw  the  patient  in  the  summer  of  1896,  and  there  was  no  recurrence. 

Class  VIII.— *%j/w7i.s.—Gumraata  frequently  develop  in  the  na.sal  walls 
of  the  antrum  I  had  recently  under  observation  three  cases  of  gunnna 
ot  tiie  internal  wall  of  the  antrum  of  Highmore.  They  did  well  under 
lodid  of  potassium  and  occasional  scraping  of  the  necrcsed  bone. 

An  illustrative  case,  Mrs.  8  aged  fifty,  applied  to  me  in  1894.  She  was  suffering  from 
such  severe  pains  in  the  left  .side  of  her  head  that  she  had  only  slept  a  few  minutes  at  a 
time  for  several  nights  and  days.  I  removed  a  degenerated  gummatous  internal  wall 
of  tlie  antrum ;  found  the  cavity  extensively  diseased  and  full  of  i)utrid  secretion  and 
tissue-d6bris  Besides  local  measures  I  gave  her  iodid  of  potassium;  controlled  the 
pain  lor  a  lew  days  with  morphin.  She  improved  rapidly,  and  in  two  months  was 
apparently  well. 


DISEASES  OF  THE  ETHMOIDAL  CELLS. 

The  large  number  of  the  ethmoidal  cells  and  the  peculiar  latency  of  their 
affections  make  it  difficult  to  determine  the  extent  of  their  pathological  condi- 
tions and  to  adopt  a  successful  line  of  treatment.  These  cells,  in  my  expe- 
rience, are  oftener  diseased  than  any  of  the  other  cavities.  Polyjioid  degen- 
eration is  their  most  frequent  affection.  The  bacteria  of  grippe  and  infiueuza 
invade  these  cavities  and  produce  alarming  and  distressing  symptoms.  In  the 
young  suppurative  rhinitis  nearly  always  terminates  in  atrophic  rhinitis,  and 
is  a  frequent  cause  of  chronic  ethmoidal  empyema. 

Btiology. — Woakes  and  Thudicum  have  probably  done  more  than  any 
others  to  inaugurate  active  methods  of  treatment  of  these  cavities.  The 
mucosa  of  the  ethmoid  bone  seems  to  have  a  peculiar  proneness  to  watery 
infiltration,  which  if  not  relieved  will  terminate  in  a  ])olypoid  state.  This 
condition  seems  to  affect  all  of  the  tissucis,  including  the  periosteum  and  the 
bone,  and  it  ultimately  renders  the  bones  .soft  and  brittle.  Occasionally  the 
septum,  or  an  exostotic  or  ecchondrotic  growth  protruding  therefrom,  so 
presses  into  the  ethmoid  or  middle  turbinated  body  as  to  close  the  natural 
openings,  and  degeneration  takes  place  as  a  consequence.  In  a  few  cases 
inflammatory  and  necrotic  processes  extend  from  the  antrum  to  the  ethmoid. 
In  others  the  process  extends  from  the  frontal  sinus.  Cysts  occasionally  form 
in  one  of  the  cells  and  extend  backward  and  forward,  breaking  down  the 
intercellular  walls,  and  finally  make  their  appearance  above  the  inner  can- 
thus  of  the  eye,  where  the  bone  is  probably  thinnest. 

Again,  acute  catarrhal  inflammation  of  the  Schneiderian  membrane  is  fre- 
quently attended  by  an  edema  which  continues  so  long  that  it  obstructs  the 
respective  openings  of  the  cells  for  several  days.  This  causes  putrefaction 
of  the  retained  secretions ;  they  in  turn  irritate  or  destroy  the  mucous  lining 
of  the  cells ;  and  pus  either  discharges  through  the  normal  outlet  or  forces 
its  way  by  pressing  through  it  (?)  or  through  an  artificial  opening.  If  the 
pressure  has  been  sufficient  to  produce  necrosis,  and  if  the  drainage  has  not 
been  free,  we  have  as  a  result  chronic  thickening  with  pus-production,  or 
watery  edema  or  polypoid  changes.  Syphilis  at  times  will  form  gummatous 
tumors,  which  in  breaking  down  present  the  appearances  of  polypoid  degen- 
eration. Osteomata  and  malignant  tumors  in  this  region  are  occasionally  the 
cause  of  considerable  pain  and  a  discharge  of  broken-down  tissue-products. 
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Symptoms. — The  most  common  symptoms  of  etlimoid  disease  are  muco- 
purulent (liscluirges  through  the  rlii no-pharynx  and  througli  tlie  anterior 
nares,  witii  dull  and  deep-seated  pain  around  the  orbit,  frontal  region,  or  in 
the  temporal  and  occipital  regions.  In  chronic  cases  the  pain  is  largely 
dependent  upon  the  retention  of  the  secretions  and  the  amount  of  periosteal 
disease.  The  chronic  cases  with  free  drainage  usually  complain  of  muco-pus 
in  the  pharynx,  larynx,  and  bronchi.  Acute  eases  with  stenosis  complain  of 
profound  oppressive  pain  and  fulness  throughout  the  post-orbital,  frontal,  and 
temporal  regions,  and  usually  show  some  mental  dulness — the  patients  com- 
plaining of  a  disinclination  to  mental  activity.  In  ciuses  of  mucocele  the 
symptoms  are  often  very  obscure.  The  pain  in  the  ethmoid  region  and 
behind  the  eye  is  rather  constant  and  severe;  and  the  nasal  walls  of  the 
ethmoid  rarely  bulge  or  protrude  sufficiently  to  awaken  our  suspicions, 
although  ultimately  the  orbital  plate,  just  above  the  inner  canthus  of  the  eye, 
gives  away  and  protrudes. 

Diagnosis. — In  cases  of  acute  inflammation  and  stenosis  of  the  ethmoidal 
cells  the  diagnosis  is  extremely  difficult,  save  when  it  is  inferred  from  the 
intense  subjective  symptoms.  The  subjective  symptoms  are  usually  those  of 
acute  and  infectious  rhinitis  ;  rarely,  indeed,  do  we  have  sufficient  evidence  to 
Avarrant  us  in  penetrating  into  one  of  these  cells  when  a  condition  of  acute 
empyema  exists.  Frequently  in  cases  of  grippe  the  patient  imjjlores  the 
physician  to  cut  into  the  cells  to  relieve  the  distressing  and  almost  unbearable 
symptoms  of  pressure.  In  chronic  cases  with  discharge  the  diagnosis  is  not 
difficult ;  but  in  cases  where  abnormal  conditions  obstruct  the  view  there  is 
some  difficulty  in  distinguishing  between  empyema  of  the  anterior  ethmoidal 
cells,  of  the  frontal  sinus,  and  of  the  antrum  of  Highmore.  In  those  cases 
where  the  muco-purulent  discharge  flows  from  the  septal  side  of  the  bulla 
ethmoidalis,  the  evidence  that  there  is  empyema  of  the  anterior  ethmoidal 
cells  cannot  be  disputed.  Pus  in  the  superior  meatus  can  mean  only  one  of 
three  things — posterior  ethmoidal,  or  sphenoidal  trouble,  or  subperiosteal  bone- 
disease.  Pus  issuing  from  the  posterior  ethmoidal  cells  must  pass  over  the 
posterior  end  of  the  middle  turbinal  body ;  and  when  the  source  is  the 
sphenoidal  cell  it  usually  passes  behind  the  tip  and  over  the  posterior  upper 
border  of  the  choana.  Occasionally  sneezing  or  forced  blowing  of  the  nos- 
tril forces  muco-pus  into  the  upper  chambers.  In  such  cases  wiping  the 
mucus  away  and  awaiting  its  reappearance  will  decide.  The  posterior  rliino- 
.scopic  mirror  is  most  valuable  in  demonstrating  muco-purulent  secretions  in 
the  superior  meatus.  The  degree  to  which  the  pathological  state  has  extended 
can  be  determined  by  the  objective  appearances,  especially  by  the  character 
of  the  pus,  muco-pus,  and  the  edematous,  polypoid,  and  sclerosed  states.  I 
have  been  able  to  confirm  my  suspicions  on  many  occasions  when  the  irriga- 
tion-tube had  been  passed  into  the  natural  opening.  The  probe  will  convey  an 
idea  of  the  diseased  state  of  the  membrane,  but  it  is  frequently  deceptive  con- 
cerning the  bone.  The  periosteum  and  mucous  membrane  of  these  bones  is 
very  thin,  and  frequently  the  probe  feels  as  if  it  was  on  bare  or  exposed 
bone  when  it  is  in  a  fiiirly  normal  state.  This  has  led  many  of  our  best 
writers  into  controversy  on  the  diagnosis  of  diseases  of  this  region. 

Treatment. — Although  we  have  done  much  in  the  treatment  of  eth- 
moidal disease,  many  questions  in  regard  to  the  best  methods  are  yet  to  be 
settled.  The  ethmoid  is  really  the  home  of  nasal  polypi  ;  the  majority  of  the 
serious  cases  arc  the  cause  or  consequence  of  polypi,  and  are  etiologi(!al 
features  in  the  deeper  degenerative  changes  of  tissue  and  bone.  All  peduncu- 
lated polypi  should  be  removed  by  the  wire  snare,  and  I  have  found  the  Bos- 
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worth  siiiire  by  fur  tlie  host  for  this  purpose.  Tn  u  few  cases  it  is  well  to  pull 
out  the  polypi  after  the  wire  has  been  well  tightened  art)und  the  ])edicle ;  on 
the  other  hand,  it  is  sometimes  better  to  cut  through  the  pedicle  and  afterward 
destroy  the  small  polypi  that  grow  around  the  base.  The  profound  symp- 
toms of  pain,  shock,  and  hemorrhage  that  follow  tearing  away  great  s(!ctions 
of  the  mucous  membrane  and  bone  by  traction  on  the  snare  should  contra- 
indicate  its  indiscreet  use.  Aft(n-  the  ])ractise  of  these  metliods  in  my  cases  I 
have  never  observed  the  rccurreufie  of  ])olypi  in  the  space  of  the  pedicle;  yet 
I  have  noticed  little  polypi  growing  around  the  parts,  and  that  their  growth 
continues,  being  favored  by  the  absence  of  the  larger  ones ;  these  should  be 
removed  by  st)me  cxcisor-forceps.  I  have  found  Jarvis's  to  be  the  best.  In 
nearly  all  serious  ethmoidal  cases  the  question  of  removing  a  part  or  all  of  the 
middle  turbinal  body  should  be  carefully  considered,  and  as  it  is  necessary 
in  most  cases,  it  is  well  to  decide  this  (pmstion  early.  I  do  not  believe  in  the 
method  of  tearing  this  bone  away  with  forceps,  as  advocated  by  some  earlier 
writers,  because  the  membranous  tissues  that  pass  through  the  cribriform  plate 


Fig  591.— Dividing  the  middle  turbinal  bcfnrc  sawing  off  the  posterior  half  to  gain  free  access  to  the 

sphenoid  sinus. 

with  the  olfactory  nerve,  and  extend  downward  over  the  middle  turbinated 
bone,  are  quite  tough,  and  sometimes  they  are  torn  loose  from  the  bone  up  to 
the  plate  instead  of  breaking  off  where  the  middle  turbinated  body  joins  the 
ethmoidal  bone.  In  my  experience  I  have  found  the  most  feasible  procedure 
to  be  that  of  making  a  section  with  nasal  clippers  or  scissors  through  the 
middle  of  the  bone.  The  Bosworth  wire  snare  with  small  cannula  will 
remove  the  anterior  and  posterior  sections  readily  and  effectively,  with  little 
disturbance  to  the  membranes  of  the  ])arts  above.  Deflected  sephi,  narrow 
nostrils,  and  hemorrhage  are  the  chief  difficulties  to  be  overcome.  1  he  floors 
of  these  cells  can  be  penetrated  with  shoulder-protected  drills  and  trepiimes 
with  very  little  danger  to  the  neighboring  parts.    The  antero-posterior  nasal 
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excisor-forceps,  ca  cut  of  which  I  present,  has  been  extremely  valuable^  for 
enhirging  these  openings  and  for  removing  the  floors  of  the  cells.  The 
patient  rarely  experiences  tlisagreeable  results,  save  in  the  cases  where  the 
cancellated  parts  of  the  ethmoid  bone  have  been  cut  into.  The  small  malle- 
able curettes  are  extremely  valuable  in  removing  pus,  polyps,  and  granulation- 
tissue.  When  the  holes  are  large  enough  the  cells  usually  drain  so  well  that 
it  is  necessary  to  irrigate  them  at  stated  intervals  only.    When  the  process 


Fig.  592.— BoswoTth's  snare  in  position  for  makji- ;  ;  i.        i    n   i  i  lie  middle  turbinal  (author's  specimen). 

extends  far  up  into  the  little  cells  above  the  orbital  cavity,  or  in  some  of  the 
recesses  under  the  cranium,  the  results  of  treatment  are  not  so  satisfactory.  I 
have  found  that  it  is  advantageous  to  freely  spray  the  nose  two  or  three  times 
a  day  with  a  preparation  of  liquid  albolene  4  oz.,  carbolic  acid,  eucalyptol,  and 
menthol,  ctd  10  grains;  this  is  usually  very  soothing  and  beneficial.  In  the 
suppurative  cases  I  use  the  nasal  douche,  1  quart  of  warm  water,  1  teaspoon- 
ful  of  salt,  \  drachm  of  carbolic  acid,  applied  by  a  fountain-syringe  through 
the  narrower  nostril ;  with  occasional  insufflations  of  boric  acid,  aristol,  and 
iodoform.  Bosworth  reports  most  remarkable  results  from  drilling  into  these 
cavities  with  an  ordinary  burr  and  breaking  down  the  intracellular  walls  ; 
and  I  believe  that  he  accomplishes  this  entirely  by  the  sense  of  touch  and 
appreciation  of  distances  and  directions  from  the  anterior  nares. 

As  to  results,  regarded  from  the  standpoint  of  the  subjective  symptoms, 
about  three-fourths  of  my  ethmoidal  cases  are  apparently  well ;  but  on 
inspecting  them,  in  the  majority  of  cases,  a  small  quantity  of  pus  and  muco- 
pus  can  be  .seen  either  in  the  no.se  or  issuing  from  the  natural  or  artificial 
openings.  This  increa.ses  in  winter,  and  is  very  much  diminished  in  the 
.summer  time. 

DISEASES  OF  THE  FRONTAL  SINUSES. 

Th(>  fi'ontal  sinuses  develop  about  the  age  of  puberty,  and  apparently  are 
the  extension  of  the  ethmoid  cells  into  the  frontal  bone.    They  are  much 
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more  frequently  diseased  than  is  generally  suspected,  and  many  supra-orbital 
headaches  are  due  to  trouble  in  these  cavities.  Tmproved  methods  of  inspect- 
ing the;  region  of  the  opening  of  the  infundibulum  and  the  use  of  silver 
irrigation-tubes  have  thrown  a  great  deal  of  light  upon  their  pathology,  and 
have  led  to  procedures  that  have  indisputably  relieved  the  morbid  condi- 
tions. 

i^tiology. — Polypoid  or  myxomatous  degeneration  has  been  the  cause  of 
the  diseased  conditions  in  the  majority  of  the  cases  that  have  come  under  my 
observation.  Of  nine  frontal  sinuses  which  I  have  opened  externally,  seven 
had  polypi  within  the  cavity  and  one  had  fronto-ethmoid  necrosis.  I  have 
seen  a  great  many  cases  with  polypi  in  the  region  of  the  infundibulum,  and 
evidently  extending  up  into  the  frontal  sinus,  which  were  operated  upon  per 
nasi  and  carefully  treated.  These  cases  have  imjjroved  under  drainage,  but  did 
not  seem  to  get  entirely  well.  1  have  had  one  case  ol' osteoma.  1  have  seen 
a  few  cases  of  syphilitic  invasion  resulting  in  necrosis.  Parasites  sometimes 
invade  this  cavity,  especially  in  the  southern  parts  of  the  American  continent, 
as  by  the  screw-worm  or  larva  of  the  compsomyia  mascellaria,  cases  of  which 
have  been  so  Avell  reported  by  Sir  Morell  Mackenzie. 

Symptoms. — Pain  above  the  eyes  and  through  the  frontal  bone  is  the 
almost  constant  subjective  synijitom  of  frontal-sinus  disease ;  this  is  fre- 
quently made  worse  by  bending  tiie  head  forward  and  downward.  In  cases  of 
complete  stenosis  of  the  infundil)ulum  tlu;  pain  is  very  great,  and  the  symp- 
toms of  oppression  and  suffering  are  profound.  In  the  chronic  cases,  where 
the  nose  is  not  occluded  by  deflection  or  hypertro])hy,  muco-pus  can  be  seen 
at  the  very  uppermost  end  of  the  lower  lip  of  the  hiatus  semilunaris,  rather 
anterior  to  the  bulla  ethmoidalis. 

Diag^nosis. — The  diagnosis  can  frequently  be  inferred  from  the  constant 
pain,  tenderness,  and  discharge  in  the  region  of  the  middle  meatus,  but  the 
only  infallible  test  is  the  demonstration  that  pus  really  comes  from  the 
cavity.  The  silver  irrigation-tube  is  by  far  the  most  valuable  and  reliable 
means  of  attaining  this  evidence;  although  I  think  that  we  are  justified  in 
operating  when  the  subjective  symptoms  indicate  frontal  sinus  trouble  and 
when  the  objective  conditions  demonstrate  that  there  is  pus  in  the  infundib- 
ulum and  the  anterior  cells.  Tenderness  to  deep  pressure,  dulness  on  per- 
cussion, and  failure  of  transillumination  (see  Plate  14)  furnish  auxiliary 
evidence. 

Prognosis. — The  pi'ognosis,  as  regards  the  relief  of  the  pain  and  the 
excessive  discharge,  is  very  good  indeed  if  we  secure  and  maintain  good 
drainage  from  the  cavity;  but  in  many  cases  life  is  jeopardized  on  account 
of  the  opposition  on  the  part  of  the  patient  to  an  external  operation. 

Treatment. — In  acute  cases  with  complete  stenosis  of  the  infundib- 
ulum the  region  of  the   nasal  opening  of  the  infundibulum  should  be 


Fig.  593.— Irrigation-tube. 


thoroughly  cocainized  and  an  attempt  made  to  enter  the  infundibulum  with 
a  silver  irrigation-tube — a  cut  of  which  is  shown  in  Fig.  593.  In  several 
cases  I  have  succeeded  in  dislodging  the  gas  and  pus  and  in  equalizing  the 
external  and  internal  atmospheric  pressure.  It  may  not  be  necessary  to 
enter  the  frontal  sinus  in  all  the  cases,  as  the  relief  seems  to  be  secured 
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after  the  manner  of  that  produced  by  the  Eustachian  catheter  in  tympanic 
troubles.  The  following  case  illustrates  a  brilliant  result  obtained  by  this 
method. 

The  patient  sent  for  me;  I  found  him  ahnost  in  a  state  of  collapse  and  in  great 
agony.  He  had  been  suffering  for  several  days  with  intense  pain,  together  with  a  full 
feeling  in  the  right  frontal  sinus.  I  sprayed  the  nostril  with  cocain  and  applied  it  on 
cotton.  The  hiatus  and  infundibulum  were  very  much  swollen ;  the  middle  turbinal 
body  was  moderately  so.  I  passed  a  tube  into  the  infundibulum  and  injected  gently 
but  firmly  a  borated  solution ;  a  gush  of  pus  and  offensive  gas  followed,  with  immediate 
cessation"  of  the  severe  symptoms.  The  muco-purulent  discharge  continued  for  a  few 
weeks,  but  the  patient  recovered  completely. 

When  relief  of  the  retained  pus  cannot  be  secured  through  the  nose,  and 
when  the  subjective  symptoms  are  profound,  an  external  opening  should  be 
made  without  delay  by  making  an  incision  extending  from  the  center  line  of 
the  forehead  and  on  a  level  with  and  through  the  eyebrow,  or  above  it,  out- 
ward to  within  two  millimeters  of  the  supra-orbital  notch.  A  small  hole,  6 
or  8  millimeters  in  diameter,  should  be  chiselled  through  the  bone  (Fig.  544), 
the  cavity  carefully  cleansed  and  inspected,  and  afterward  a  probe  or  bougie 
should  be  passed  through  the  obstructed  infundibulum  into  the  nose.  If 
deemed  expedient,  one  of  the  silver  retention-tubes  can  be  kept  in  and  the 
external  wound  closed.  Subsequent  irrigation  can  be  easily  carried  out 
through  the  tube  in  the  nose. 

The  two  chief  considerations  in  tlie  treatment  of  the  chronic  cases  are  : 
First,  the  removal  of  the  pathological  tissues  and  their  products.  Second, 
the  securing  and  maintenance  of  proper  fronto-nasal  drainage. 

On  account  of  the  irregularity  in  the  size  of  the  frontal  sinus  and  infun- 
dibulum, the  procedure  that  would  be  successful  in  one  case  would  not  be  so 
in  another  with  the  same  pathological  conditions.  The  selection  of  a  place 
for  making  the  incision  and  chiselling  through  the  bone  is  a  very  important 
one,  and  the  more  I  operate  the  more  I  am  convinced  that  a  small  opening 
should  be  made  just  above  the  supra-orbital  ridge,  close  to  the  median  line; 
it  should  then  be  extended  upward  and  outward  for  a  sufficient  distance  to 
make  an  aperture  about  8  to  10  millimeters  in  diameter.  The  direction  of 
the  chiselling  will  be  detei'mined  by  the  position  of  the  dividing  wall  of  the 
sinuses.  If  none  of  the  riilge  is  removed  we  have  very  little  resulting 
depression  ;  and  the  great  advantage  is  secured  of  being  able  to  trephine, 
chisel,  and  inspect  the  floor  of  the  sinus,  the  infundibulum,  and  the  anterior 
ethmoidal  cells,  through  which,  in  my  opinion,  it  is  absolutely  necessary  to 
make  a  free  drainway  into  the  nose.  In  the  other  operation  which  I  liave 
performed  quite  frequently,  and  which  seems  best  in  cases  where  the  wound 
is  intended  to  be  left  open  and  packed  for  any  length  of  time,  it  is  very 
difficult  to  chisel,  trephine,  and  properly  enlarge  the  infundibulum  through 
the  hole  in  this  below  the  supra-orbital  ridge-space ;  although  in  a  few  cases 
I  have  removed  the  anterior  wall  down  to  the  nasal  process  of  the  superior 
maxillary  bone  and  succeeded  in  making  a  partially  satisfactory  and  ])er- 
manent  opening  into  the  nose  (Fig.  594).  T.uc  has  evidently  grasped  the 
most  practical  idea  that  has  yet  been  presented — that  is,  to  close  the  external 
wound  at  once  after  having  made  a  large  opening  through  the  fronto-nasal 
canal  and  inserted  a  large  silver  drainage-tube.  The  after-treatment  of  these 
cases  consists  of  irrigating  the  cavity  through  the  tube  for  three  or  four  weeks, 
and  then  until  the  discharges  cease,  continuing  the  irrigation  through  the  patu- 
lous canal  which  had  been  created  by  the  tube. 

In  seven  cases  with  severe  and  prolonged  disease  of  the  frontal  siinis  I 
opened  nine  of  the  sinuses.    One  of  the  sinuses  was  obliterated  by  packing 
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for  nine  'months,  but  there  was  a  resulting  depression.  The  patient  is 
entirely  relieved  of  the  original  symptoms.  In  one  of  the  polypoid  eases 
the  frontal  sinus  was  opened  by  the  infra-orbital-ridge  method,  packed  and 
curetted;  the  necrosed  bone  was  scraped,  and  this  cicatrized  over.  The 
patient  made  a  complete  recovery,  and  the  sinus  has  been  well  since  the 
closure  of  the  external  wound.  In  another  case  of  fronto-ethmoidal  abscess 
the  anterior  wall  of  the  ethmoidal  cells  was  drilled  and  chiselled  away  : 
almost  all  of  the  nasal  process  of  the  superior  maxillary  was  removed,  the 


Fig.  594.— Operation  beneath  the  supra-orbital  ridge,  before  upper  section  has  been  stitched :  intended 

for  external  drainage  (author's  specimen). 


cavity  was  scraped,  irrigated,  and  drained  with  a  tube,  and  the  sinus  seems 
to  have  been  in  good  condition  ever  since.  Some  of  the  cases  were  troubled 
with  acute  swelling  and  retention,  and  the  scar-tissue  was  reincised  with 
immediate  relief.  Three  of  the  cases  operated  upon  by  the  same  method 
remained  in  apparently  good  condition  up  to  six  months  or  one  year ;  but  in 
each  one  of  them,  on  two  or  three  occasions,  extreme  pain  occurred,  with 
swelling  in  the  sinus  ;  the  infundibulum  seemed  to  be  closed,  this  being  the 
result  of  acute  cold.  Silver  tubes  were  introduced  through  the  infundibuli 
and  the  accumulation  of  degenerating  mucus  and  pus  dislodged.  The 
patients  improved  at  once,  and  subsequent  irrigation  brought  away  only 
clear  fluid.  At  times  these  patients  discharge  a  mucus  from  these  cavities, 
which  seems  to  be  of  a  catarrhal  and  transitory  nature. 

DISEASES  OF  THE  SPHENOIDAL  CELLS. 

Btiology. — Acute  inflammations  of  the  sphenoidal  cells  accompany  or  are 
consequent  upon  acute  rhinitis,  especially  in  cases  due  to  infection.  Polypi 
are  frequently  the  cause  of  chronic  disease  within  the  cell.  Syphilis  com- 
monly afl^ects  the  cell-wall  with  a  gummatous  deposit.  Ethmoidal  mucocele 
will  occasionally  break  through  the  dividing  wall.  Tumors  occasionally 
develop  in  or  extend  into  the  cavities. 

Symptoms. — The  subjective  symptoms  of  acute  inflammations  of  the 
sphenoidal  sinuses  are  headache  and  a  full,  heavy  feeling  over  and  behind  the 
eyes.  In  the  cases  of  chronic  suppuration,  the  subjective  symptoms  are  deep- 
seated  pains  in  the  orbital,  temporal,  and  occipital  regions,  feelings  of  depres- 
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sion  and  oppression,  disclmrge  of  pus  or  niuco-pus  over  the  anterior  surface 
of  the  splienoidal  cell  at  the  posterior  extremity  of  the  middle  turbinal 
body,  an(l  disturbances  of  the  field  of  vision.  The  objective  symptoms  are 
hyperplastic  edema  of  the  nasal  mucosa  covering  the  cell,  discharge  of  pus, 
niuco-pus,  polypi,  and  pharyngitis  sicca,  due  to  destruction  of  the  epithelium 
by  the  ]mis,  wiiich  flows  constantly  over  the  post-pharyiigeal  wall. 

Pathology. — The  osseous  modification  and  changes  in  the  vitality  of  the 
bone  occur  in  those  sphenoidal  cases  in  which  the  mucosa  has  undergone 
polypoid  degeneration,  the  bone  becoming  brittle  and  losing  much  of  its 
cohesive  quality.  In  neglected  syphilitic  cases,  necrosis  of  the  bone  or  soft 
tissues  always  follows  the  gummatous  process.  The  chronic  suppurative 
cases  with  stenosis  of  the  normal  opening  are  usually  protracted  by  the  irri- 
tixting  qualities  of  the  degenerating  products. 

Diagnosis. — The  diagnosis  is  comparatively  easy  in  those  cases  where 
the  nasal  fossae  are  not  seriously  obstructed  by  septum  deflections  and  the 
throat  is  tolerant  enough  to  permit  posterior  rhinoscopy.  The  obstruction  in 
many  cases  is  the  posterior  end  of  the  middle  turbinal  body ;  its  eai'ly 
removal  will  facilitate  matters  greatly.  Under  favorable  conditions  the  pus 
can  be  seen  flowing  from  the  normal  opening,  which  is  situated  above  the 
superior  turbinal  body  in  the  uppermost  part  of  the  anterior  sphenoidal 
wall.  An  irrigation-tube  passed  through  the  opening  will  confirm  the  pro- 
visional diagnosis. 

Prognosis. — Since  surgeons  have  adopted  the  method  of  making  a  large 
opening  of  8  to  10  millimeters  in  diameter  into  this  sinus,  the  prognosis  is 
much  more  favorable. 

Treatment  of  Chronic  lEmpyema. — The  treatment  of  chronic 
empyema  is  essentially  surgical.  Much  annoyance  and  delay  in  the  favorable 
progress  of  these  cases  will  be  avoided  by  removing  the  posterior  half  of  the 
middle  turbinal  body  as  a  first  step  in  the  operation,  as  it  almost  always 
lies  in  the  direct  line  of  the  operative  field.  In  my  experience  the  most 
simple  and  satisfactory  procedure  for  the  removal  of  the  middle  turbinal 
body  is  carried  out  by  cutting  into  its  middle  section  with  the  nasal  clippers 
(Fig.  592),  placing  the  wire  of  the  Bosworth  snare  in  the  cut  and  over  the 
posterior  end,  and  by  firm  traction  removing  the  whole  posterior  half.  In 
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Fig.  595.— Rongeur  for  opening  sphenoid  sinuses,  etc. 


certam  cases  a  long  and  rather  small  silver  probe  can  be  passed  through  the 
normal  opening  of  the  sinus,  and  this  can  be  followed  with  some  form  of 
gouge  or  curette.    Usually  it  is  best  to  enter  the  sinus  about  ^  to  ^  inch 
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below  the  norinul  oi)L'iung,  and  about  3  or  4  millimeters  externally  to  the 
septum.  The  wall  is  usually  thin  at  this  spot,  and  the  only  objection  is  the 
probability  of  wounding  the  naso-palatine  nerve  and  the  si)heno-])alatine  artery, 
which  traverse  the  bone  near  this  region.  After  the  opening  has  been  made,  it 
is  well  to  pass  in  one  of  the  smallest  size  antero-posterior  nasal  clippers  (Fig. 
595),  and  cut  out  the  wall  upward  and  laterally  ;  the  instrument  cuts  after 
the  manner  of  a  rongeur  forceps.  When  the  blood  is  wiped  away  the  sinus 
can  be  easily  observed  and  the  pathological  state  rather  definitely  determined. 
In  my  experience  p()ly])s  have  been  found  in  the  majority  of  the  cases.  It 
is  well  to  curette  them  away  very  gently  and  carefully,  for  any  tearing  of  the 
upper  walls  might  bring  on  intracranial  trouble.  I  have  noticed  diseased 
conditions  rapidly  improve  under  simple  drainage  and  careful  attention.  The 
tendency  of  all  these  openings,  even  when  large  enough  to  admit  the  little 
finger,  is  to  close,  and  it  is  very  remarkable  with  what  rapidity  they  become 
occluded.  They  then  require  a  second  excision  of  the  contracting  membrane. 
The  Hy[)hilitic  have  given  me  more  trouble  than  the  polypoid  cases,  because  of 
extension  of  the  necrosis  into  the  body  of  the  sphenoid  bone.  Tumors  occur 
sometimes  in  the  sphenoid  ;  but  they  usually  originate  in  the  fibrous  tissues 
of  the  rhino-pharynx  or  in  sarcomatous  degenerations  of  the  ethmoid,  and 
extend  through  the  wall  into  the  cell.  Certain  types  of  infectious  or  septic 
rhinitis  invade  this  cavity  and  ])roduce  a  diseas(!d  state  of  the  mucosa,  which 
in  turn  generates  a  putrid  ))roduct,  and  this  ])roduct  acts  as  a  perpetual  nidus 
for  new  reinfecting  material.  Pi-oper  opening  of  the  sinus  and  curettage,' 
followed  by  antiseptic  irrigation,  usually  cures  the  case  or  affords  decided 
relief. 

Sphenoidal  Cases. — In  two  of  my  sphenoidal  cases  the  symptoms  were 
so  severe  that  death  was  anticipated.  The  anterior  walls  were  punctured,  and 
after  breaking  tln-ougii  with  a  gouge  the  antero-posterior  clippers  were  used 
to  enlarge  the  opening.  The  cavities  were  curetted,  and  the  patients  im- 
proved at  once  and  steadily.  These  openings  gradually  closed,  and  at  the 
end  of  six  or  eight  months  liad  to  be  re-excised  ;  this  ])rought  about  imme- 
diate relief  from  the  severe  symptoms  which  had  returned.  I  noticed  in  the 
latter  cutting  of  the  bone  that  it  had  become  much  harder  than  it  was  orig- 
inally. One  syphilitic  case,  which  is  under  observation  at  the  present  time, 
is  apparently  well  in  a  subjective  sense,  save  for  a  certain  amount  of  post- 
nasal catarrh  ;  and  I  can  detect  dead  bone,  which  extends  from  the  rostrum 
of  the  vomer  into  the  sphenoid.  I  have  been  gradually  removing  this 
necrosed  bone  at  intervals  with  a  drill  which  excavates  laterally. 


ACUTE  AFFECTIONS  OF  THE  LARYNX  AND 

TRACHEA. 


By  WILLIAM  E.  HOPKINS,  M.  D., 

OF   SAN  FRANCISCO,  CAL. 


ACUTE  CATARRHAL  LARYNaiTIS. 

GuEESANT  first  clearly  described  the  simple  form  of  this  disease.  The 
flisease-pi-ocess  consists  of  a  very  mild  non-dangerous  inflammation  of  the 
mucous  membrane  of  the  larynx,  not  absolutely  confined  to  any  age,  but 
usually  occurring  in  adults,  and  may  run  on  to  a  chronic  condition. 

etiology. — It  may  be  primary  or  secondary,  idiopathic  or  the  result  of 
some  direct  and  known  irritation.  Its  principal  causation  is  the  process 
known  as  "catching  cold,"  grafted  upon  an  already  slight  and  possibly 
chronic  hyperemia  or  congestion  of  the  lining  membrane  of  the  larynx. 
Occurring"^  primarily  in  the  larynx,  this  disease  is  extremely  rare.  Indeed, 
Bosworth  considers  it  as  invariably  secondary  to  an  inflammation  in  some 
other  portion  of  the  upper  respiratory  tract.  The  irritation  caused  by  inhal- 
ing air  not  properly  warmed  and  moistened  or  filled  with  particles  of  dust; 
irritating  vapors,  such  as  chlorin,  bromin,  sulphur,  ammonia,  tobacco-smoke, 
etc.,  predispose  to  chronic  change ;  and  the  stimulus  of  cold  produces  the 
acute  condition.  In  early  life,  frequent  attacks  of  tonsillitis,  pharyngitis, 
and  the  hypertrophy  of  the  pharyngeal  tonsil  predispose  to  attacks  of  this 
disease;  while  in  later  life  some  chronic  process  in  the  nose  or  naso-pharynx 
is  frequently  found.  On  account  of  the  greater  exposure,  it  occurs  most 
frequently  in  men. 

Pathology. — The  changes  in  this  disease  are  entirely  similar  to  those 
occurring  in  acute  catarrhal  inflammations  of  all  mucous  membranes.  There 
is  at  first  dilatation  witii  engorgement  of  the  blood-vessels  and  arrest  of  secre- 
tion from  the  muciparous  glands;  later  there  follows  a  serous  and  raucous 
hypersecretion.  The  greatest  swelling  is  found  where  the  membrane  is  most 
lax — at  the  arytenoid  commissure  and  subglottic  region. 

Symptoms. — Changes  in  the  voice  are  chiefly  noted.  It  may  be  hoarse, 
dulled,  or  entirely  lost ;  phonation  may  be  slightly  painful  and  labored  ;  there 
may  be  slight  dryness,  roughness,  or  tenderness  of  the  throat,  accompanied 
by  a  tickling  sensation.  The  cough,  when  present,  is  dry,  harsh,  and  painful. 
Except  in  young  children  there  is  rarely  any  interference  with  respiration. 

Diagnosis. — Changes  in  the  voice  and  the  metallic  cough  will  indicate 
the  seat  of  disease.  The  laryngoscope  will  reveal  in  mild  cases  the  enlarged 
blood-vessels  scattered  over  the  mucous  membrane,  and  especially  noticeable 
on  the  cords,  commissure,  and  ventricular  bands  ;  in  severe  cases  the  mem- 
brane may  be  pink  or  deep  red  in  color,  and  there  may  be  small  localized 
hemorrhages.  When  swelling  is  noticeable  the  function  of  the  cords  may 
be  interfered  with,  resulting  in  aphonia.    Infiltration  of  the  muscles  inter- 
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feres  with  ])ro})er  tuldiiction.  The  rise  in  teinperature  is  very  sHdit  rarelv- 
exceed  iiig-  100°  F.  ^     6   >  j 

The  disease  runs  a  eourse  histin^^  from  live  to  ten  (hiy.s  and  ends  in  reso- 
lution.   It  is  of  importance  chiefly  to  singers  and  public  s])eakers. 

Treatment. — The  whole  upper  air-tract  should  be  considered  in  trciit- 
ing  this  disease.  In  the  early  stages  direct  local  applications  should,  perhaps, 
be  avoi(led.  The  inhalation  of  steam,  medicated  with  the  oil  of  pine,  com- 
pound tincture  of  benzoin  or  the  oil  of  eucalyptus,  with  the  wet  pack  locally, 
should ^  be  sufficient.  The  use  of  oil-sprays  is  of  unquestioned  service! 
Later  in  tlie  disease  we  may  try  the  direct  ajjplieation  of  astringents,  such 
as  nitrate  of  silver  (1  to  2  per  cent,  solutions),  menthol,  or  some  i)reparation 
of  tannin  or  iron.  To  relieve  the  cough  a  mild  dose  of  codein  may  be 
prescribed.  The  exhibition  of  large  doses  of  the  muriate  of  ammonia  (30  to- 
40  grains)  will,  at  times,  very  rapidly  control  the  disease. 


ACUTE  CATARRHAL  LARYNGITIS  IN  CHILDREN. 

It  has  been  found  that  in  childhood  the  mucous  membrane  of  the  larynx 
possesses  a  greater  number  of  vessels  and  lymphatics  than  later  in  life,  and' 
that  the  tissues  are  less  resistant  and  more  relaxed.  In  consequence,  there 
are  "some  differences,  from  a  clinical  point  of  view,  in  the  disease  as  occurring 
in  childhood.  When  the  disease  develops  in  early  life,  certain  characteristic 
features  are  noticeable  in  relation  to  the  anatomical  region  attacked.  Ac- 
cording as  the  mucous  membrane  in  the  region  above  or  below  the  vocal  cords 
is  the  seat  of  the  disease,  it  naturally  follows  that  we  may  divide  the  disease 
for  clinical  study  into  supraglottic  and  subglottic  laryngitis.  We  may  meet 
either  of  these  conditions  up  to  about  fourteen  years,  although  a  very  large 
percentage  of  the  cases  will  be  encountered  before  the  fourth  year. 

Acute  Supraglottic  Ivaryugitis. — This  runs  a  course  very  similar 
to  that  of  the  simple  catarrhal  laryngitis  of  adults,  and  may  be  considered 
as  identical  with  it.  There  is,  indeed,  somewhat  greater  tenderness  over  the 
upper  part  of  the  larynx,  and  in  very  rare  cases  there  may  be  very  slight 
dyspnea.  There  is  the  usual  morbid  predisposing  cause  to  be  found  in  the- 
naso-pharyngeal  region,  and  the  common  exciting  cause  of  exposure  and 
"  taking  cold."  Its  course  is  short,  rarely  lasting  more  than  ten  days.  It 
is  very  mild  in  character  and  resolves  naturally.  It  may  be  necessary  to- 
differentiate  it  from  a  slight  croupous  laryngitis.  This  may  be  done  by 
observing  the  suddenness  of  the  onset  of  the  latter  disease  and  its  steadily 
progressive  course. 

Subglottic  I/aryngitis  ;  False  Croup ;  Millar's  Asthma ;  Ivaryu- 
gitis Stridulosa. — The  entire  surface  of  the  larynx  is  more  or  less  in- 
volved in  this  form  of  inflammation,  but  the  intensity  of  the  process  is  much 
greater  in  the  tissues  below  the  vocal  cords.  The  mucous  and  submucous 
connective  tissue  becomes  infiltrated  and  swollen,  leading  to  more  or  less 
dyspnea. 

Etiology. — There  seems  to  be  a  constitutional  tendency  to  this  disease. 
Heredity  seems  to  be  associated  with  it.  Sevei'al  children  in  the  same  family 
or  families  closely  related  will  suffer  from  repeated  attacks.  Strumous 
children  are  predisposed  to  it,  and  those  -with  an  abnormally  large  and  active 
lymphatic  system.  Gerhardt  insists  that  the  chief  predisposing  cause  will  be 
found  above,  in  enlarged  tonsils  or  other  obstructions  in  the  air-passages. 
While  this  may  undoubtedly  influence  any  disease  of  the  larynx,  no  close 
causative  connection  can  be  found  associated  with  this  particular  form  of 
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laryngitis.  The  exciting  cause  is  practically  the  same  as  in  the  previous 
class. 

According  to  Sappey  (Anatomie  Descriptive,  1868,  vol.  ii.  p.  869),  the  very 
abundant  lymphatic  supply  found  in  this  region  in  children  explains  the 
marked  and  at  times  extreme  swelling  found  in  the  acute  stage  of  the  disease. 
Tiie  pathological  condition  is  more  or  less  stenosis  from  the  crowding  forward 
of  the  congested  and  inflamed  mucous  membrane  by  the  engorged  lymphatics. 

Symptoms. — There  will  be  some  prodromal  symptoms  sufficiently  severe 
to  indicate  marked  systemic  disturbance — the  general  feeling  of  malaise,  severe 
or  slight  headache,  the  accelerated  action  of  the  heart,  and  the  temperature 
increased  to  100°  or  101°  F.  The  voice,  at  first  hoarse,  rapidly  becomes  shrill 
and  metallic,  and  phonatioh  may  be  very  painful.  A  croupy  cough  sets  in 
early,  and  is  of  a  harsh,  dry,  barking  nature.  Even  after  phonation  is 
entirely  suspended  this  cough  retains  its  characteristic  sound,  proving  quite 
conclusively  that  it  is  produced  by  the  dry,  swollen  tissues  below  the  cords. 
This  process  is  similar  to  inflammations  of  other  mucous  membranes,  and 
after  a  period  of  variable  length,  usually  two  or  three  days,  the  mucous  secre- 
tion is  resumed,  the  cough  becomes  softer  and  less  irritating,  and  there  is 
some  little  frothy  expectoration.  During  the  day  the  symptoms  are  invariably 
less  severe,  Avhile  at  night  exacerbations  occur  that  have  a  seemingly  alarming 
import.  The  child,  somewhat  relieved  by  the  restful  day,  lalls  into  a  calm  and 
easy  sleep.  This  may  continue  several  hours,  when  he  suddenly  awakens  in 
a  violent  and  agonizing  struggle  for  breath.  The  face  is  flushed,  the  lips 
purple,  the  nails  blue,  and  every  muscle  tense  and  contracted — all  of  the 
characteristic  symptoms  of  marked  dyspnea.  These  serious  symptoms  may 
continue  for  half  an  hour  or  longer ;  Anally  the  child  succeeds  in  coughing 
up  a  quantity  of  inspissated  mucus  and  the  attack  subsides.  A  period  of 
relief  and  rest  will  follow  for  a  few  hours,  when  the  child  again  wakens  in  a 
similar  paroxysm.  These  exacerbations  occur  only  at  night  and  separated  by 
periods  of  complete  remission  of  dyspnea.  Usually  there  will  be  from  four 
to  eight  of  these  violent  seizures  during  the  progress  of  the  disease.  The 
question  of  muscular  spasm  is  a  mooted  point.  That  true  spasm  of  the 
laryngeal  muscles  is  a  prominent  factor  in  these  seizures  is  asserted  by  Rilliet 
and  Berthez,^  D'Espine  and  Picot,^  J.  Lewis  Smith,^  and  Gottstein  ;*  Avhile 
Bosworth,*  Rauchfuss,®  and  Dehio  claim  that  muscular  spasm  plays  no 
important  part,  and  if  it  occur  is  purely  incidental.  Probably  the  principal 
cause  is  the  swelling,  which  is  greatly  increased  by  the  presence  of  the  dried 
mucus  acting  as  an  irritant  foreign  body  ;  it  is  also  probable  that  the  same 
irritation  produces  a  certain  amount  of  spasm  of  the  laryngeal  muscles. 

There  is  a  persistence  of  more  or  less  difficulty  of  breathing  throughout 
the  attack,  but  only  at  night  do  the  paroxysms  become  sufficiently  severe  to 
occasion  distress.  During  the  remissions  a  slight  inspiratory  murmur,  higher 
in  pitch,  will  be  heard.  On  succeeding  nights  the  paroxysm  will  recur  at 
about  the  same  hour  as  the  first,  although,  as  a  rule,  with  diminished  severity. 

Diagnosis. — Though  difficult  and  often  impossible,  an  effort  should  be 
made  to  examine  the  parts  with  the  laryngoscopic  mirror.  When  a  view  is 
secured  the  mucous  membrane  appears  inflamed  and  engorged,  while  pro- 
truding between  the  vocal  cords  will  be  seen  the  rounded  swollen  masses  of 
the  subglottic  tissues.  These  are  of  a  deeper  red  than  the  cords  and  the  tis- 
sues above.    Differentiation  must  be  made  between  this  condition  and  mem- 

>  Maladies  des  Enfanls,  1853,  p.  351.  =  Maladiea  de  VEnfavcle,  1884.  p.  612, 

'  Diaeases  of  ChUdren,  Pliila.,  1890,  p.  64G.       *  Die  Kran/c.  des  Kehlkopfes,  1892,  p.  80. 

0  Nose  and  Throat,  p.  504.  «  Handbuch  der  Kinder- Krankhciten,  1878,  p.  116. 
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brauous  croup,  diphtheria,  foreign  bodies,  and  perichondritis.  In  both  mem- 
branous croup  and  diphtheria  there  is  much  greater  systemic  disturbance  ; 
the  temperature  ranges  higlier,  the  cougli  is  less  marked  and  not  so  severe,  the 
disease  is  progressive,  and  is  not  characterized  by  nocturnal  exacerbations 
with  almost  complete  remissions ;  also  the  false  membrane  can  generally  be 
seen  in  nitu  or  attached  to  surrounding  tissues.  A  foreign  body  may  give 
rise  to  many  of  the  symptoms  of  acute  subglottic  laryngitis;  but  the  history, 
together  with  an  examination  by  means  of  either  the  mirror  or  the  index 
finger,  will  generally  clear  up  the  diagnosis.  Perichondritis  of  the  cricoid 
cartilage  is  moi'e  <lifticult  to  exclude  ;  but  with  tlie  aid  of  the  laryngoscope 
the  irregular  nodulated  swellings,  generally  unilateral,  can  be  seen  and  easily 
recognized. 

The  disease  runs  a  course  of  from  six  to  twelve  days,  and,  as  a  rule,  is  not 
dangerous,  a  fatal  termination  being  very  rare. 

Treatment. — The  general  health  of  tin;  patient  should  be  considered. 
The  strumous,  lymphatic  (!hild,  subject  to  attacks  of  croup,  should  be  toned 
up  with  syrup  of  the  iodid  of  iron  and  cod-liver  oil.  The  passages  above 
should  be  looked  after  Avith  care  atid  reli(!ved  if  found  in  an  unhealthy  con- 
dition. During  an  attack  the  child  should  be  confined  in  a  warm  and 
moisture-saturated  atmosphere ;  the  l)owels  should  be  acted  on  by  repeated 
small  doses  of  calomcil  ;  while  internally  the  ammonias  and  small  doses  of  an 
opiate  should  be  administered  to  stinuilate  the  secretion  of  mucus  and  to 
allay  the  irritating  and  exhausting  cough.  During  the  acute  paroxysms  at 
night  every  effort  should  be  made  to  soften  and  expel  the  dried  mucus 
and  to  moisten  and  soothe  the  dry,  irritable,  and  inflamed  mucous  membrane. 
With  this  end  in  view  we  may  use  a  hot  bath,  steam-inhalations,  or  hot 
fomentations,  and  these  failing,  excite  free  emesis  by  tickling  the  fauces  with 
the  finger  or  a  brush,  or  by  administering  an  emetic,  such  as  ipecac.  If  the 
attack  is  extremely  severe  or  there  is  dangerous  dyspnea,  inhalations  of 
ether  or  amyl  nitrite  may  be  given,  the  O'Dwyer  tube  introduced,  or  the 
trachea  may  be  opened. 


ACUTE  PHLEaMONOUS  OR  EDEMATOUS  LARYNGITIS. 

Much  confusion  in  classification  is  encountei^ed  in  the  literature  of  this 
disease.  Cohen  ^  describes  edema  and  acute,  chronic,  infraglottic,  and  hem- 
orrhagic edematous  laryngitis  ;  while  the  different  forms  of  the  disease  are 
divided  by  Mackenzie  ^  into  typical,  contiguous,  and  consecutive  edematous 
laryngitis.  Ziemssen  ^  recognizes  only  one  form,  laryngitis  phlegmonosa ; 
while  Gottstein  *  and  Schrotter^  describe  acute  and  chronic  submucous  laryn- 
gitis and  acute  and  chronic  edematous  laryngitis.  Browne"  acknoMledges 
only  acute  and  chronic  inflammation  of  the  submucous  tissues. 

The  presence  or  absence  of  high  temperature  and  other  acute  inflamma- 
tory symptoms  renders  this  disease  clearly  divisible  into  two  general  forms — 
acute  phlegmonous  laryngitis  and  simple  edematous  laryngitis.  The  occur- 
rence of  cither  form  is  rare,  the  latter  especially  so. 

Acute  Phlegmonous  I/aryngitis.— This  is  an  acute  inflammation 
of  the  laryngeal  mucous  membrane,  to  which  is  added  edema  due  to  serous 
effusion.    The  edema  here  follows  the  characteristic  course  of  inflammatory 

'  DiaeaHCH  of  the  Throat  and  NaMil  PaKKri(/eK,  2d.  l^d.,  1879. 

-  Biaeasex  of  the  Throat  and  Noi^e,  Anieriran  Ed.,  vol.  i.  p.  277. 

^  Oydoprdi'a  of  Mfdirivr,  Americnn  FA.,        vn.  ]\  7^)^.  ,    ,   t^,„  loo-r 

♦  Die  Krankheiten  f/^s  Kchlkopfes,  188S.       "  Vorlrmngen  iiber  den  Krank.  de  Kehlk.,  1887. 
8  The  Throat  and  Nose  and  their  Diseases,  3d.  Ed.,  1890. 
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edema  iu  other  tissues  and  exhibits  tlic;  different  stages  of  serous,  sero- 
|)iinilent,  and  purulent  edema. 

Etiology. — In  addition  to  cold,  the  usually  assigned  cause,  there  is 
undoubtedly  exposure  to  some  septic  infection.  Such  an  authority  as  Mac- 
kenzie states  that  he  never  encountered  a  case  except  of  septic  origin. 
Virchow  considers  it  a  true  erysipelas  of  the  larynx.  It  is  indeed  usually 
found  among  hospital  physicians  and  nurses,  undoubtedly  the  most  exposed 
class  of  people.  It  is  very  rare  as  a  primary  condition,  being  found  gen- 
erally secondary  to  quinsy,  abscess  of  the  neck,  follicular  pharyngitis,  and 
tonsillitis,  or  complicating  an  attack  of  typhoid,  typhus,  variola,  or  diph- 
theria. It  may  develop  at  any  age,  but  is  usually  found  between  twenty 
and  forty. 

The  same  morbid  changes  are  found  as  in  inflammatory  edema  of  mucous 
membranes  elsewhere.  There  is  first  vascular  engorgement  followed  by 
serous  effusion,  the  swelling  being  most  marked  where  the  membrane  is 
most  relaxed — that  is,  in  the  aryepiglottic  folds,  ventricular  bands,  and 
the  epiglottis  posteriorly.  At  first  serous,  the  effusion  gradually  becomes 
purulent. 

Symptoms. — A  slight  chill  accompanied  by  a  corresponding  rise  of  tem- 
perature is  rapidly  followed  by  decided  impairment  or  loss  of  voice,  with 
dyspnea  and  stridulous  breathing.  The  condition  is  progressive,  the 
dyspnea  developing  within  twelve  hours,  growing  steadily  worse  for  twenty- 
four  to  thirty-six  hours,  when  it  reaches  its  maximum.  There  is  pain  and 
soreness  on  pressure  or  swallowing,  and  cough  is  not  often  present. 

Diagnosis. — This  disease  can  only  be  confounded  with  the  presence  of 
a  foreign  body  or  an  attack  of  simple  edema.  The  history  of  the  case  and 
the  use  of  the  mirror  should  prevent  mistakes.  You  will  see  the  red,  tense, 
and  glossy  membrane  with  three  rounded  swollen  masses  of  tissue  above  the 
small  triangular  opening  of  the  glottis. 

Prognosis. — This  is  a  disease  of  rapid  development.  It  runs  a  short 
course  of  four  or  five  days,  the  extent  and  severity  of  the  sym])toms 
varying  largely.  If  at  the  end  of  thirty-six  hours  the  dyspnea  has  not 
become  dangei'ous,  the  case  will  spontaneously  resolve.  Until  this  time, 
however,  it  should  be  closely  watched,  as  symptoms  sufficiently  alarming  to 
demand  surgical  interference  may  occur  at  any  moment. 

Treatment  is  at  first  the  use  of  the  ice-bag  or  Leiter  coil  to  the  larnyx, 
with  local  depletion  (leeches)  externally,  and  free  and  frequent  scarification 
of  the  swollen,  inflamed  mucous  membrane  within.  The  atmosphere  should 
be  warm  and  saturated  with  moisture,  and  only  such  drugs  as  will  stimu- 
late secretion  should  be  administered.  When  serious  symptoms  develop  so 
suddenly  as  to  prevent  tracheotomy,  the  introduction  of  a  small  laryngeal 
catheter  is  advised  by  Macewen. 

EDEMA  OF  THE  LARYNX. 

Under  this  name  is  considered  that  morbid  condition  which  presents  a 
simple  edema  of  the  mucous  membrane  of  the  larynx,  without  inflannnation, 
and  which  is  certainly  secondary  to  a  more  serious  general  condition. 

^Etiology. — Some  morbid  change  in  the  kidneys,  heart,  or  liver,  an 
obstruction  to  the  return  circulation  in  the  neck,  a  vaso-motor  paresis,  or  any 
general  or  local  condition  whicii  tends  to  jn-oduce  dropsical  efiiision  may  be 
the  cause  of  this  disease.  There  is  an  escape  of  normal  healthy  serum 
into  the  submucous  tissues,  producing  general  swelling  of  the  parts  and 
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noticoahle  tunief'action  in  the  relaxed  portions  of  the  mucous  membrane,  the 
aryepigU)ttic  folds  on  each  side,  and  the  epiglottis  in  front  and  above. 

Symptoms. — The  onset  is  sudden.  There  will  be  loss  of  voice,  with 
great  difficulty  in  breathing,  inspiration  being  more  difficult  than  expiration. 
There  is  little  pain,  soreness,  or  cough. 

The  diagnosis  is  easily  made  by  the  history  of  the  case  and  laryngo- 
scopic  examination. 

The  prognosis  is  always  grave.  Death  from  the  laryngeal  stenosis  is 
liable  to  occur  and  very  quickly  ;  but  even  should  this  be  controlled,  the 
general  condition  is  almost  invariably  of  an  organic  nature  and  incurable. 

Treatment. — Efforts  should  be  made  to  control,  at  least  temporarily, 
the  systemic  cause.  Free  diaphoresis  or  catharsis  is  indicated,  while  local 
puncturing  of  the  swollen  tissues  freely  should  be  frequently  done.  This 
not  availing,  resort  should  be  had  to  tracheotomy. 

CROUPOUS  LARYNGITIS. 
Synonyms. — Croup  ;  Membranous  laryngitis. 

It  would  hardly  prove  profitable  to  enter  into  the  active  discussion  that 
has  been  carried  on  for  many  years  past  regarding  the  unity  or  duality  of 
croup  and  diphtheria.  Perhaps  the  weight  of  modern  evidence  tends  to  the 
belief  that  croupous  laryngitis  is  a  local  affection  with  some  general  disturb- 
ance;  while  dij)htheria  is  a  general  systemic  disease  with  local  expression. 
It  is  not  yet  demonstrated,  but  largely  a  matter  of  opinion  gained  from  per- 
sonal observation  and  experience.  The  literature  on  the  subject  is  most  con- 
fusing. Statistics  in  general  are  not  to  be  depended  on,  and  even  mortality 
statistics  are  unreliable  owing  to  frequently  varying  opinion.  While  there 
are  many  points  of  similarity,  there  are  also  enough  elements  of  distinction 
to  warrant  the  consideration  of  croupous  laryngitis  as  a  disease  distinct  from 
diphtheria. 

Ktiology. — That  there  is  at  least  some  similar  or  analogous  causative 
element  in  this  disease  to  diphtheria  cannot  be  denied.  In  diphtheria 
proper  its  distinctive  germ  can  generally  be  detected  ;  while  although  the 
germ  of  non-diphtheritic  croup  has  not  yet  been  separated,  the  possibility 
and  probability  of  its  future  discovery  had  not  been  abandoned.  It  is  likely 
that  a  germ  finds  lodgement  in  the  pharynx,  tonsils,  or  larynx,  Avhich  excites 
an  inflammatory  process  with  certain  well-marked  and  peculiar  characteris- 
tics. The  disease  may  commence  above  in  the  pharynx  or  fauces,  progress 
downward,  and  attack  the  laryngeal  mucous  membrane  secondarily.  It  is 
selective,  and  age  and  susceptibility  play  important  jmrts.  True  croupous 
laryngitis  is  practically  unknown  in  adult  life,  while  it  is  most  common 
between  the  ages  of  one  and  nine  years,  rapidly  diminishing  in  frequency 
from  this  time  on. 

Pathology. — The  membrane  consists  essentially  of  two  layers — a  super- 
ficial, consisting  of  the  epithelium  that  has  proliferated  and  undergone 
mucoid  degeneration,  and  a  deeper,  composed  of  fibrinous  strata,  with  numer- 
ous leukocytes  scattered  throughout  its  layers. 

Symptoms. — At  first  there  is  generally  slight  catarrh,  with  some  rise 
of  temperature  and  a  general  feeling  of  languor;  there  may  or  may  not 
have  been  a  chill.  Loss  of  appetite  and  persistent  thirst  accompany  painful 
deglutition.  The  pulse  is  full  and  the  skin  hot  and  dry.  After  a  few  hours 
there  is  slight  hoarseness,  and  later  a  short,  dry,  shrill  cough  ;  the  voice 
becomes  more  impaired  and  assumes  a  whispering  character.    Then  interfer- 
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•ence  with  respiration  appears  and  there  is  some  laryngeal  stridor.  The 
mncous  ineinbrane  is  bright  red,  and  may  show  some  patches  of  false  mem- 
brane. These  symptoms  usually  occupy  the  first  twenty-four  to  forty-eight 
hours  of  the  disease  and  are  followed  by  attacks  of  dysi)nea.  The  voice  is 
lost,  the  face  is  red  and  anxious,  there  is  a  hoarse,  stifled  cough,  with  little  or 
no  expectoration.  The  attacks  at  first  last  but  a  few  moments  and  subside, 
although  the  stridor  remains.  The  ])ulse  increases  in  rapidity  and  is  irreg- 
ular. The  attacks  of  dyspnea  become  more  and  more  frequent  until  they 
are  practically  constant,  with  no  remissions  and  occasional  aggravation  of 
the  symptoms.  From  time  to  time  pieces  of  the  membrane  are  coughed  up. 
The  struggle  for  breath  becomes  each  moment  more  painful  and  exhausting, 
and  finally  death  supervenes  fx'om  suffocation. 

Diagnosis. — True  croup  must  be  differentiated  from  acute  catarrhal 
laryngitis  of  severe  form  and  from  diphtheria.  In  the  former  there  is 
absence  of  the  membrane,  frequent  cough,  the  attacks  come  on  only  at  night, 
and  there  are  absolute  and  prolonged  periods  of  rest  with  complete  absence 
of  dyspnea. 

For  the  differentiation  from  diphtheria,  see  the  article  on  that  disease. 

Prognosis. — This  is  a  most  serious  disease ;  death  may  occur  at  any 
time  from  dyspnea. 

Treatment. — This  should  be  both  local  and  constitutional.  Internally 
the  preparations  of  mercury  should  be  administered.  They  can  be  given  in 
frequent  and  increased  doses.  The  salts  of  iron,  notably  the  tincture,  are 
most  valuable.  Locally  ice  may  be  used  in  the  form  of  the  pack,  and  small 
lumps  may  be  swallowed.  Sprays  of  lactic  acid  and  persulphate  of  iron  are 
also  valuable.  The  chief  danger  to  be  guarded  against  is  suffocation ;  so 
everything  should  be  in  readiness  for  the  performance  of  intubation  or  tra- 
cheotomy, and  interference  when  demanded  should  not  be  delayed.  An 
expert  in  both  operations  will  generally  select  the  former  procedure  as  being 
simpler,  more  rapid  and  less  dangerous  in  itself,  knowing  that  should  intuba- 
tion fail,  the  trachea  can  then  be  opened. 

DIPHTHERIA.' 

This  is  an  acute  infectious  disease  having  local  manifestations  in  the 
upper  air-passages. 

It  has  been  known  and  studied  from  the  earliest  times,  but  no  absolute 
evidence  as  to  its  causation  was  produced  until  1868,  when  Oertel  made  the 
announcement  of  the  presence  of  a  micrococcus  in  the  exudate  that  is  charac- 
teristic of  this  disease  alone.  This  view  was  confirmed  by  many  other  inves- 
tigators, notably  Recklinghausen,  Prudden,  and  Wood  and  Formad,  who  carried 
on  many  elaborate  culture-experiments ;  but  until  the  announcement  by 
Klebs  and  Loffler  of  the  definite  microscopic  characters  of  the  bacillus  which 
is  peculiar  to  this  morbid  pi'ocess,  the  discussion  was  not  set  at  i-est. 

Etiology. — A  diphtheritic  attack  is  undoubtedly  precipitated  by  a 
deposit  of  the  Klebs-LofHer  bacillus  upon  the  faucial  or  laryngeal  mucosa. 
There,  finding  a  favorable  culture-medium,  it  sets  up  its  peculiar  inflamma- 
tory process;  and  as  the  result  of  the  life-functions  of  the  bacilli  there  is 
generated  a  ptomain  that,  absorbed  by  the  capillaries,  enters  the  general  cir- 
culation and  produces  the  constitutional  symptoms.  This  theory,  first 
advanced  by  Cheyne,  was  subsequently  confirmed  by  Brieger  and  Friinkel, 
who  injected  in  rabbits  the  filtrate  of  the  diphtheritic  membrane,  entirely 

'  See  page  1010.  The  different  standpoints  of  tlie  two  writers  seem  to  justify  duplication. 
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sepai-atc'd  from  tlie  bacilli,  and  reproduced  the  general  disease,  but  without 
the  local  laryngeal  manifestations. 

A  very  large  majority  of  cases  occur  in  childhood,  and  at  least  seventy- 
five  per  cent,  prior  to  the  age  of  ten  years.  Cold  and  dani])  climates  and  ihe 
periods  of  the  year  when  these  conditions  prevail  luidoubtedly  ])redisi)ose  to 
the  disease.  All  catarrhal  processes,  enlarged  tonsils,  the  ])resence  of  adenoid 
growths  or  diseased  nasal  fossae  render  one  more  liable  to  the  infection. 
Absence  of  sanitary  surroundings  is  an  important  element,  the  disease  having 
undoubtedly  a  filth-origin  and  the  bacillus  thriving  best  in  the  neighborhood 
of  .sewers,  street-cuttings,  turned  earth,  and  locations  shut  of!'  from  sunlight. 
Diphtheria  is  both  contagious  and  infectious ;  it  may  attack  individuals,  it 
may  develop  only  in  a  limited  community  from  some  special  local  origin,  or 
it  may  be  epidemic  and  spread  over  a  very  wide  area;  but  wherever  and 
whenever  it  niakes  its  appearance,  it  is  without  doubt  due  to  the  presence  of 
its  own  specific  organism. 

It  may  be  carried  in  clothes,  in  letters,  or  in  the  furnishings  of  railway- 
carriages  ;  while  drinking-water  and  milk  are  favorable  transportation- 
mediums.  It  is  a  disease  common  to  the  lower  animals,  and  a  ])et  animal 
will  often  convey  it  to  its  owner.  There  is  no  (juestion  as  to  the  vitality  of 
this  germ,  but  its  activity  must  be  somewhat  restricted.  It  will  be  found 
redeveloping  in  hospital- wards  years  after  their  abandonment  and  thorough 
disinfection  ;  but  the  area  of  its  activity  nnist  be  limited  when  you  realize 
that  all  cities  and  large  towns  are  tlie  best  breeding-places  for  the  bacillus, 
and  yet  the  number  of  cases  occurring  each  year  re])resents  but  about  one  to 
every  thousand  of  ])oj)tilation.  The  dangei-  of  breath-transmission  is  small, 
the  secretions  retaining  the  bacilli ;  yet  small  particles  may  be  thrown  out  by 
coughing  or  sneezing,  and  these  deposited  on  some  mucous  surface  will  serve 
to  pro|)agate  the  disease. 

Pathology. — The  bacillus,  finding  lodgement  on  the  mucous  membrane, 
reproduces  itself  with  great  raj)idity.  It  forces  its  way  into  and  througli  ihe 
epithelial  layers  into  the  mucosa,  causing  inflammation  of  that  membrane. 
There  is  dilatation  of  the  blood-vessels,  exudation  of  serum,  and  escape  of 
the  leukocytes.  The  epithelial  cells  proliferate,  and  uniting  with  the  fibrin, 
which  coagulates  on  exposure  to  the  air,  form  the  false  membrane.  Thus 
will  be  seen  a  pathological  process  identical  with  croupous  inflammation, 
except  for  the  presence  of  a  specific  organism  (Bosworth).  The  inflammatory 
process  is  so  energetic,  the  fibrinous  bands  contract  so  ra])idly,  that  necrosis 
of  the  false  membrane,  as  w^ell  as  of  the  superficial  layers  of  the  true  mucosa, 
will  take  place,  and  sloughs  will  form  and  be  throwm  off,  leaving  the  raw 
and  bleeding  surface  exposed.  The  membrane  quickly  re-forms  on  these 
spaces  or  resolution  takes  place.  In  mild  cases  the  false  membrane  is  very 
thin  and  superficial  and  penetrates  to  very  little  depth  ;  while  in  malignant 
cases  the  entire  mucous  membrane  may  be  infiltrated.  As  a  rule,  the  exudate 
first  appears  on  the  tonsils  or  faucial  arch.  It  may  extend  into  the  nasal 
spaces  but,  as  a  rule,  it  passes  downward,  involving  the  pharynx,  larynx, 
trachea,  and  even  extending  into  the  bronchi.  When  in  the  lower  air-passages, 
the  false  membrane  assumes  more  the  croupous  form,  penetrating  but  slightly 
into  the  nuicous  tissue.  Some  of  the  organs  show  slight  changes:  the 
kidneys  and  liver  may  be  somewhat  enlarged  and  minute  hemorrhages  may 
be  found  ;  while  in  the  brain  and  spinal  cord  minute  extravasations  of  blood 
are  found  scattered  throughout  their  tissue. 

Symptoms. — In  direct  contagion  the  period  of  incubation  is  very  short, 
not  more  than  thirty-six  hours  ;  where  the  infection  is  conveyed,  it  may  be 
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much  longer,  varying  from  three  to  ten  days.    Experimental  inoculation  may 
develop  tlie  disease  in  twelve  hours.    In  a  typical  attack  of  the  disease  you 
will  have  the  false  membrane  not  only  involving  the  tonsils  and  fauces,  but 
penetrating  the  larynx,  and  in  addition  the  serious  constitutional  disturbance 
caused  by  the  toxic  absorption.     There  may  be  the  general  prodromal 
symptoms  of  malaise,  restlessness,  and  loss  of  appetite.     Sometimes  there 
is  vomiting  and  great  nervous  excitement,  even  convulsions.    The  direct 
onset  of  the  disease  is  marked  by  a  chill  or  chilly  sensation,  followed 
by  mild   febrile   disturbance,  dry,  flushed   skin,  headache,  and  scanty, 
highly  colored  urine.     The  mental  processes  are  unusually  dulled,  and 
the  patient  often  lies  in  a  half-stupid  condition.    The  febrile  reaction  is  not 
severe,  the  temperature  rarely  rising  above  102°  F.  The  heart's  action  is  weak 
and  rapid.    Accompanying  these  symptoms  there  will  be  dryness  of  the 
throat,  some  pain  and  difficulty  in  swallowing,  and  soreness  and  tenderness 
in  the  tissues  of  the  neck.    At  the  end  of  twelve  hours,  if  the  throat  is 
examined,  thin  circumscribed  patches  of  whitish  or  pearl-colored  membrane 
will  be  seen  on  the  tonsils  or  fauces ;  and  at  the  end  of  twenty-four  hours 
these  patches  will  have  completely  covered  the  tonsils  and  assumed  the  char- 
acteristic yellowish  and  velvety  appearance.    The  mucous  membrane  is  in- 
tensely injected  and  somewhat  discolored.    Within  three  days  a  purulent  or 
rauco-purulent  discharge  sets  in,  the  membrane  continues  to  spread,  the  edges 
become  ragged,  and  sloughing  begins.    If  the  membrane  progresses  upward, 
the  soft  palate  swells,  the  uvula  becomes  edematous,  and  the  nasal  passages 
become  occluded  by  a  mass  of  membrane  and  muco-purulent  secretions;  the 
tongue  becomes  dry  and  brown ;  the  breath  fetid  from  the  necrotic  membrane 
and  decomposition  of  the  secretions.    About  this  time  the  serious  symptoms 
of  laryngeal  involvement  will  appear.    There  will  be  another  rise  in  tem- 
perature, the  voice  changes,  and  the  development  of  dyspnea,  as  shown  by 
inci'eased  inspiratory  effort,  the  subclavicular  depression,  and  the  fixation  of 
the  chest-muscles.    The  laryngeal  obstruction  is  due  to  the  narrowing  of  the 
passage  by  the  exudation,  and  perhaps  in  part  by  muscular  paresis.    In  the 
larynx  the  membrane  is  more  characteristic  of  the  croupous  deposit,  except  in 
spots  (Prudden)  where  it  invades  the  mucous  tissue.    If  life  be  prolonged 
for  two  or  three  days  the  membrane  may  become  separated,  and  at  times  a 
membranous  cast  of  the  trachea  will  be  thrown  oif.    Resolution  may  take 
place  as  in  the  upper  part  of  the  pharynx,  or  similarly  there  may  be  a  fresh 
exudate.    This  may  be  considered  as  a  description  of  a  case  of  moderate 
severity.    In  the  simpler  forms  there  may  be  very  slight  systemic  disturb- 
ances ;  and  the  false  membrane,  if  any,  thin,  almost  transparent,  and  consist- 
ing of  a  few  scattered  patches.  In  the  malignant  form  the  attack  will  be  charac- 
terized by  profound  symptoms  of  toxic  absorption.    The  usual  features  of 
blood-poisoning  will  be  noticed  ;  and  indeed,  in  a  case  of  this  class,  the  vital 
powers  will  apparently  be  overcome  almost  from  the  onset  by  the  virulence 
of  the  poison.    Convulsions  or  low,  muttering  delirium  may  be  constant; 
there  will  be  absence  of  tendon-reflex;  rapid,  feeble,  and  irregular  pulse,  or  a 
condition  of  semi-coma. 

Diagnosis. — It  is  chiefly  necessary  to  make  the  distinction  between  this 
disease  and  membranous  croup.  In  the  early  stages  this  may  bo  attended 
with  some  difficadty.  The  croupous  membrane  is  thin,  of  a  whitish  color, 
with  a  glazed,  shining  surface,  and  can  be  easily  wiped  away  without  irritating 
the  surface  beneath;  the  dipiitheritic  membrane  is  thicker,  has  a  soft,  vel- 
vety appearance,  a  yellowish-brown  color,  and  is  so  adherent  to  the  mucous 
tissue  that  its  removal  is  not  easy,  and  will  leave  a  raw  and  bleeding  surface 
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bciu'iitli.  Later  in  the  diphtlicritic  process  there  will  be  fetor,  ti  profuse 
miKio-piinilent  discharge,  and  the  dirty  bluish-black,  ragged,  necrotic  mem- 
brane. The  croupous  menil)rane  undergoes  no  change  until  the  end  ;  it  con- 
tinues clean  and  white,  and  has  no  mucous  or  purulent  discharge.  In  recent 
times  the  true  scientific  method  for  determining  the  presence  of  the  diph- 
theritic process  has  been  followed.  Knowing  with  what  rapidity  the  Klebs- 
LdfHer  bacillus  multiplies,  a  small  portion  of  the  exudate  is  transferred  from 
tlu^  throat  to  a  properly  prepared  culture-tube  partly  filled  with  peptone, 
bouillon,  or  blood-serum.  In  twenty-four  houi\s  colonies  of  the  bacilli  will 
form  that  can  be  recognized  by  the  naked  eye,  and  the  bacilli  can  be  demon- 
strated under  the  microscope.  This  plan,  so  simple,  safe  and  certain,  is  being 
rapidly  adopted  by  the  entire  ])rofession  ;  and  most  of  the  large  cities  employ 
a  competent  bacteriologist,  a  large  part  of  whose  duty  it  is  to  make  these 
investigations. 

Prognosis. — Diplitheria  is  rightly  regarded  as  one  of  the  most  fiital  of 
diseases.  The  mortality-rate  is  large,  and  there  are  many  complications  and 
sequela).  Until  very  recently  the  mortality-rate  varied  from  40  to  (iO  per 
cent.  Under  the  influence  of  the  treatment  by  antitoxin  this  has  fallen  to 
from  12  to  20  per  cent.  Two  causes  are  active  in  producing  a  fatal  termina- 
tion, the  asphyxia  secofidary  to  laryngeal  stenosis  and  the  overwhelming  of 
the  nerve-centers  and  organs  by  tlu^  blood-poison.  The  toxic  eflects  may  be 
marked  in  the  mildest  form  of  the  disease  as  well  as  in  the  most  virulent. 
There  may  be  much  interference  with  the  cardiac  function,  due  to  the  action 
of  the  poison  on  the  nervous  centers  controlling  it,  or  there  may  be  instant 
cessation  of  the  heart's  action,  due  to  the  overwhelming  effect  of  the  poison 
U])on  the  heart-muscle  itself.  Among  the  most  important  complications  and 
sequelte  may  be  noted  albuminuria,  bronchitis,  changes  in  the  abdominal  vis- 
cera, purulent  inflammation  of  the  middle  ear,  and  paralysis  of  the  various 
muscles. 

Treatment. — The  two  points  to  be  kej^t  in  mind  in  the  treatment  of 
diphtheria  are  to  prevent  the  spread  of  the  local  process  and  to  control  the 
systemic  effects  of  the  ptomain-poison.  In  consequence,  there  should  be 
systematic  local  and  constitutional  treatment.  Innumerable  preparations 
have  been  used  locally,  and  among  them  may  be  mentioned  solutions  of 
bichlorid  of  mercury,  even  as  strong  as  1  part  to  600  (Sternberg),  carbolic 
acid  from  5  to  30  per  cent.  (Kanlin),  lactic  acid  from  30  to  50  per  cent.  (Bos- 
worth),  the  persulphate  or  perchlorid  of  iron  (Bosworth),  the  nitrate  of  sdver 
5  to  10  per  cent.  (Trousseau),  hydrochloric  acid,  nitrate  of  mercury,  chlorid 
of  zinc,  bromin  (15  per  cent.),  solution  of  pancreatin,  trypsin,  and  other 
digestive  ferments,  the  officinal  aq.  calcis,  the  peroxid  of  hydrogen  by  spray 
and  inhalation— all  of  these  applications  have  their  advantages,  and  each  its 
special  and  ardent  advocates.  The  application  should  be  made  only  under 
o^iod  illumination  and  with  the  greatest  care.  The  object  of  various  local 
applications  is  to  dcstrov  the  pathogenic  organism  by  direct  action  ;  in  con- 
sequence, they  should  be  applied  directly  to  and  around  the  margins  of  the 
membranous  deposits.  Internal  medication  is  indicated  to  combat  the  eftects 
of  the  poison  by  sustaining  the  resisting  powers  of  the  system.  The  prepa- 
rations of  alcohol  are  undoubtedly  best  for  this  purpose,  and  whiskey  and 
brandy  should  be  freely  and  frequently  administered.  The  tincture  of  iron 
in  large  doses  is  most  important,  while  such  drugs  as  digitalis,  strophanthus, 
carbonate  of  ammonia,  and  musk,  especially  support  the  heart  s  action.^  ihe 
mercurial  treatment  is  strongly  advocated  by  eminent  and  experienced 
observers,  the  mild  chlorid,  the  corrosive  chlorid,  and  the  cyan  id  each 
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having  its  supporters.  Various  antiseptic  sprays  have  been  found  ex- 
tremely useful,  and  will  come  in  contact  with  diseased  tissues  beyond  the 
reach  of  direct  applications.  The  constant  use  of  steam,  both  in  the  atmo- 
sphere and  by  inhalation,  prevents  the  dissemination  of  the  germs,  keeps  the 
surface  of  the  tissues  moist,  and  enables  the  gangrenous  membrane  to  separate 
more  readily.  The  recent  introduction  of  antitoxin  in  the  treatment  of 
diphtheria  marks  an  important  advance.  It  is  too  early  as  yet  to  decide 
upon  the  ultimate  value  of  this  method.  It  is  claimed,  however,  that  the 
mortality  has  been  so  greatly  reduced  by  its  use  as  to  remove  the  fear  here- 
tofore felt  for  this  dread  disease. 

After  every  effort  has  been  made,  every  method  tried,  a  very  large  pro- 
portion of  cases  will  still  show  that  the  laryngeal  stenosis  is  progressing,  and 
without  surgical  interference  there  is  imminent  danger  of  suifocation.  We 
may  then  choose  between  opening  the  air-passages  or  introducing  an  intra- 
laryngeal  tube.  The  individual  exjjerience  of  the  operator  will  decide  Avhich 
method  to  follow :  either  may  be  relied  upon  to  give  temporary  relief;  but 
the  progressive  advancement  of  the  disease  will  overcome,  at  times,  every 
elFort  made  (see  page  1029). 

LAEYNGISMUS  STRIDULUS. 
Synonym. — Spasm  of  the  glottis. 

This  condition  is  more  a  symptom  than  a  disease.  It  is  a  spasmodic 
closing  of  the  glottis,  purely  neurotic  in  its  character. 

i^tiology. — It  may  occur  at  any  age,  but  is  most  frequently  found  in 
children,  especially  if  they  are  ill-nourished  or  rachitic.  The  spasm  is  usu- 
ally brought  on  by  something  that  nervously  unbalances  the  child — loud  talk- 
ing, coughing,  teasing,  irritating,  or  perhaps  a  drop  of  water  or  milk  finding 
its  way  into  the  larynx  during  feeding. 

Symptoms. — There  are  two  or  three  labored  efforts  at  inspiration,  fol- 
lowed by  total  cessation  of  breathing.  This  may  pass  in  a  moment  and 
respiration  be  resumed.  The  spasm  may  continue,  the  glottis  never  relax, 
and  death  at  once  supervene.  There  may  be  but  one  attack,  or  there  may 
be  several  before  the  fatal  issue ;  and  there  may  be  general  systemic  convul- 
sions. There  is  no  recognized  pathological  change  whatever.  The  disease 
is  instantly  understood  even  by  the  inexperienced. 

Treatment. — Sudden  shock,  slapping  the  sides  and  back,  dashing  cold 
water  on  the  naked  body  and  face,  the  application  of  strong  ammonia  or  amyl 
nitrite  to  the  nose,  or  forcing  a  catheter  or  intubation-tube  past  the  obstruction 
in  the  larynx. 

ACUTE  PERICHONDRITIS. 

Acute  inflammations  of  the  perichondrium  of  the  laryngeal  cartilages 
are  occasionally  met  with. 

^Etiology. — The  cause  may  be  idiopathic,  or  the  disease  may  follow 
typhoid,  typhus,  diphtheria,  pneumonia,  or  any  of  the  exanthemata.  Syph- 
ilis is  a  very  prevalent  cause.  The  pathology  is  the  same  as  that  of  a  peri- 
chondritis in  any  location.  Increased  vascularity,  followed  by  swelling, 
effusion,  and  pus-formation,  separating  the  perichondrium  from  the  cartilage. 

Symptoms. — There  is  usually  some  systemic  disturbance,  a  feeling  of 
malaise,  chill,  etc.,  followed  by  a  slight  rise  of  temperature,  with  a  sense  of 
fulness  in  the  larynx,  soreness,  pain  on  swallowing,  slight  dyspnea,  and  more 
-or  less  loss  of  phonation.  The  local  symptoms  depend  largely  upon  the 
extent  of  inflammation  and  the  particular  cartilages  involved. 
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When  the  cricoid  cartilage  is  tlie  seat  of  the  trouble  dyspnea  and  loss 
of  phonution  are  the  principal  synii)tonis.  There  may  be  cough.  In  affec- 
tion of  the  arytenoid  there  is  some  slight  dyspnea  and  impairment  of  voice  • 
but  interference  Avith  deglutition  is  the  principal  symptom.  ' 

When  the  thyroid  is  involved  it  is  usually  unilateral,  and  interference 
with  phonation  is  the  principal  symptom.    The  voice  is  never  entirely  lost 
but  becomes  very  hoarse.    There  may  be  a  purulent  discharge  thi-ough  a 
fistula  in  the  neck. 

Diagnosis. — This  is  often  made  with  very  great  difficulty.  Careful 
and  thoughtful  consideration,  with  frequent  examinations  with  the  laryngo- 
scope, will  enable  one  to  detect  the  diseased  cartilage  or  exclude  the  diseases 
simulating  it._  These  are  croupous  laryngitis  and  acute  catarrhal  laryngitis. 

Prognosis. — There  may  result  necrosis  of  the  cartilage;,  with  fistulous 
passages  to  the  surface.  There  is  final  resolution  usually,  with  some  per- 
manent voice-changes.    There  is  little  real  danger  to  life. 

Treatment  should  be  the  administration  of  mercury  and  iodid  of  potas- 
sium, and  surgical  measures  may  be  called  for  from  time  to  time  to  curette  or 
scarify  the  tissues  internally  or  to  open  pus-sacs  or  fistulous  passages. 


HEMORRHAGIC.  LARYNGITIS. 

Hemorrhages  into  the  larynx,  or  the  so-called  hemorrhagic  laryngitis,  is 
an  extremely  rare  condition,  unless  secondary  to  ulcerative  processes  such  as 
are  found  in  syphilitic  or  cancerous  diseases.  Tiirck  cites  a  case  as  occurring 
from  syphilitic  ulceration  and  Mackenzie  describes  it  as  one  of  the  symptoms 
of  acute  laryngitis.  The  only  \)omi  of  ])ractical  importance  is  to  determine 
whether  the  bleeding  is  from  the  larynx  or  the  bronchial  tubes  ;  as  in  the 
former  case  it  is  of  little  consequence,  Avhile  in  the  latter  it  is  an  indication 
of  probable  tubercular  changes. 


ACUTE  CATARRHAL  TRACHEITIS. 

The  development  of  an  acute  inflammatory  process  localized  solely  in 
the  trachea  is  indeed  of  very  rare  occurrence.  That  this  structure  takes 
]jart  in  every  severe  inflammation  that  involves  the  larynx  and  fauces  above 
and  the  bronchial  tubes  below  may  be  expected,  both  from  its  direct  connec- 
tion and  similarity  of  structure.  That  acute  catarrhal  tracheitis  does  occur, 
however,  alone  and  idiopathically,  is  undoubtedly  true ;  and  it  runs  a  course 
parallel  to  and  of  the  same  character  and  intensity  as  diseases  of  like  nature 
in  the  tissues  above  and  below.  It  is  almost  invariably  of  a  catarrhal  form, 
and  is  followed  very  rapidly  by  an  extension  of  the  disease  to  the  larynx 
and  bronchi. 

Btiology. — The  causation  when  it  develops  independently  is  the  same  as 
in  the  neighboring  structures.  There  is  the  usual  predisposition  dependent 
upon  chronic  changes  in  the  mucous  tissues  above,  and  exposure  serves  to 
light  up  the  process.  It  is  in  reality  almost  always  an  extension  downward 
of  a  laryngeal  catarrh  that  has  itself  extended  from  above.  In  youth  it  is 
generally  consecjuent  upon  an  acute  rhinitis;  while  in  later  life  it  is  secondary 
to  a  bronchial  catarrh.  It  may  occur  at  any  age;  and,  like  other  inflamma- 
tions of  the  air-tract,  it  is  found  most  frequently  in  the  male,  dependent,  no 
doubt,  upon  their  greater  exposure  to  the  exciting  causes — i.  e.,  sudden  climatic 
changes,  wet  clothing,  draughts,  and  dust. 

Pathology. — In  the  early  stage  there  is  the  usual  vascular  injection  and 
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turgcscence  and  sonic  slight  swelling  from  serous  exudation.  The  surface 
will  be  dry  and  glazed.  Later,  when  mucus  secretion  is  resumed,  the  swell- 
ing subsides  and  resolution  follows. 

Symptoms. — A  dry,  irritating  cough,  caused  by  the  air-current  passing 
over  an  inflamed  surface,  and  a  constant  tickling  sensation  causing  a  con- 
tinuous effort  at  clearing  the  throat,  but  totally  devoid  of  expectoration. 
Ordinarily  there  is  no  dyspnea,  as  the  trachea  will  allow  of  great  encroach- 
ment on  the  caliber  of  its  lumen  without  interfering  with  the  normal  air- 
current  ;  but  in  very  severe  cases  there  may  be  slight  dyspnea.  As  the  dis- 
ease runs  its  course  the  irritating  cough  gradually  subsides  and  expectora- 
tion increases.  This  is  greater  in  quantity  than  in  catarrhal  laryngitis  and 
much  less  than  in  bronchitis.  If  the  stethoscope  is  applied  to  the  trachea 
there  will  be  heard  in  the  early  stage  a  harsh,  dry,  inspiratory  sound,  and 
later  on  an  abundance  of  large  moist  rales. 

Diagnosis. — An  acute  respiratory  disease  with  cough  and  expectora- 
tion, but  without  dyspnea  or  aphonia,  must  involve  either  the  trachea  or 
bronchi.  The  stethoscope  will  exclude  the  latter  region,  and  if  a  tracheo- 
scopic  examination  is  made  the  mirror  will  quickly  show  the  highly  injected, 
dark-red,  inflamed  mucous  membrane. 

Treatment. — The  local  application  of  the  wet  compress  or  counter- 
irritation  with  a  tampon.  The  inhalation  of  vapors  saturated  with  benzoin, 
eucalyptus,  or  some  of  the  essential  oils.  A  mild  expectorant-mixture  con- 
taining ammonia  may  be  given. 
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CHRONIC  LARYNGITIS. 

As  here  understood,  the  term  clironic  laryngitis  simply  means  a  condi- 
tion of  the  larynx  brought  about  by  chronic  inflammation  affecting  either 
the  superficial  or  deep  tissues  of  this  organ,  and  involving  either  a  restricted 
portion  or  the  totality  of  the  parts  concerned.  Syphilis  and  tuberculosis  of 
the  larynx,  sometimes  termed  "syphilitic"  and  "tubercular"  laryngitis,  are 
considered  elsewhere  in  this  volume. 

^tiologfy. — In  the  vast  majority  of  cases,  chronic  laryngitis  represents 
but  an  anatomical  subdivision  of  a  chronic  inflammatory  disorder  involving 
the  respiratory  tract,  the  nasal  cavities — anterior  or  posterior — the  pharynx, 
the  tonsils — post-nasal,  pharyngeal  or  lingual — the  trachea,  and  the  bronchi, 
representing  as  many  foci.  Indeed,  chronic  laryngitis  per  se,  involving  no 
other  portion  of  the  respiratory  surfaces,  is  rarely  met  with,  except  in  persons 
such  as  singers,  clergymen,  public  speakers,  officers,  hucksters,  etc.,  who  are 
called  upon  to  use  their  voices  excessively  and  vigorously.  Occupations 
such  as  those  involving  arduous  labor  in  a  dusty  or  smoky  atmosphere  are 
also  capable  of  inducing  a  chronic  inflammation  of  the  larynx,  but  in  these, 
likewise,  the  vocal  organ  is  but  a  part  of  the  area  involved,  the  nose,  naso- 
pharynx, and  pharynx  being  also  kept  inflamed  through  contact  with  the 
extraneous  irritants.  Gastric  and  hepatic  disturbances,  especially  those 
caused  by  the  abuse  of  alcoholic  drinks,  are  frequent  causes  of  chronic  laryn- 
gitis, as  evidenced  by  the  hoarseness  of  drunkards  and  the  laryngoscopic 
image  presented  by  the  larynx  in  such  cases.  Here  again,  however,  the 
glottic  turgescence  and  hyperemia  but  represent  what  might  be  seen  along 
the  entire  raucous  surfaces — the  active  manifestation  of  a  general  vascular 
engorgement. 

Four  prominent  subdivisions  of  the  general  causative  factors  will  best 
serve  to  clearly  define  the  limits  wherein  each  line  of  remedial  measures  will 
find  its  most  effective  application.  Starting  with  the  source  of  congestion 
most  benign  in  giving  rise  to  local  manifestations,  we  have — first,  contact  of 
the  mucous  surfaces  of  the  larynx  with  a  dust-,  smoke-,  or  fume-laden 
atmosphere  capable  of  eliciting  a  marked  hyperemia  of  the  ])arts.  In  this 
class  may  be  included  smokers  who  indulge  their  habit  immoderately  and 
who  spend  much  of  their  time  in  the  vitiated  atmosphere  of  bar-rooms, 
smoking-cars,  etc.  In  these  cases  the  mucous  membrane  of  the  entire 
mucous  tract  is,  as  it  were,  bathed  in  fresh  smoke  with  each  inspiration,  the 
respiratory  act  thus  serving  to  maintain  the  contact  between  the  irritant  and 
the  raucous  surfaces.    The  constitutional  effect  of  tobacco — nicotisra — enters 
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but  slightly  in  the  causation  of  local  congestion.  The  local  irritation  pro- 
duced is  further  aggravated  in  smokers  who  expectorate  freely,  the  main 
factor  in  the  causation  of  the  congestion  being  an  abnormal  dryness.  In 
individuals  who  make  it  a  practice  to  inhale  smoke  deeply,  a  whistling  nlle 
resembling  that  observed  in  mild  asthma  is  frequently  heard.  Singers, 
public  speakers,  etc.  often  suffer  from  hoarseness  after  a  long  railroad  trip, 
during  which  their  organs  of  phonation  and  respiration  have  been  exposed 
to  the  drying  and  irritating  influence  of  smoke  and  dust.  Workers  in 
tobacco,  weavers,  mill-hands,  etc.,  may  be  included  in  this  category  of  cases. 
That  deficient  lubrication  of  the  upper  respiratory  tract  plays  an  important 
part  in  these  cases  is  slioAvn  by  the  thii'st  which  attends  them.  Alcoholism 
is  thus  sometimes  engendered,  the  alcoholic  beverages  tending  in  turn  to 
aggravate  the  trouble. 

The  second  class  of  causes,  and  one  which,  as  already  stated,  furnishes 
by  far  the  greatest  number  of  cases  of  chronic  laryngitis,  is  represented  by 
all  disorders  of  the  nasal  cavities,  anterior  and  posterior,  which  interfere 
with  their  normal  physiological  functions.  To  allow  the  ingress  of  a  suf- 
ficient quantity  of  air,  to  warm  the  latter  and  rid  it  of  its  irritating  particles 
or  noxious  micro-organisms,  are  functions  which,  interfered  with,  promptly 
give  rise,  directly  and  indirectly,  to  morbid  processes  in  the  regions  which 
they  were  intended  to  pi'otect.  Chronic  catarrhal  affections,  stenotic  or 
atrophic,  septal  deviations  or  tumors,  by  compromising  the  lumen  of  the 
upper  respiratory  passages  and  reducing  or  arresting  the  outpour  of  nasal 
mucus,  by  limiting  the  powers  of  the  ciliated  epithelium,  transform  parts 
which  formerly  acted  as  guards  above  the  larynx  into  centers  of  morbid 
changes.  These  may  exert  their  influence  directly  by  continuity  of  tissue 
and  the  irritating  action  of  muco-purulent  secretions  which  find  their  way 
into  the  larynx  ;  indirectly,  by  imposing  more  or  less  mouth-breathing — 
dusty,  unwarraed,  and  perhaps  septic  air  thus  coming  into  direct  contact  with 
the  laryngeal  mucous  membrane. 

The  third  class  includes  the  various  visceral  or  diathetic  disorders  fre- 
quently overlooked  as  causative  agents.  In  a  large  proportion  of  these  cases 
the  larynx  but  furnishes  the  most  salient  evidence  of  a  general  hyperemia 
of  the  mucous  membranes.  This  hyperemia  may  be  incident  upon  some 
disorder  compromising  the  functions  of  the  vascular  system,  either  by  caus- 
ing on  the  one  hand  changes  in  the  elements  of  the  blood  itself,  or  by  offering 
a  mechanical  impediment  to  its  circulation,  especially  in  the  capillaries,  the 
result  of  a  localized  engorgement.  The  liver  is  the  organ  of  predilection  in 
this  particular,  the  hepatic  engorgement  being  in  turn  frequently  secondary 
to  a  gastric  disorder.  Such  cases  commonly  suffer  also  from  hemorrhoids. 
As  to  diatheses,  it  is  quite  certain  that  in  gouty  subjects  general  treatment 
calculated  to  antagonize  the  effects  of  the  dyscrasia  acts  promptly  when  local 
treatment  will  utterly  fail.  As  regards  syphilis,  a  chronic  laryngitis  occur- 
ring in  an  infected  individual  will  be  materially  benefited  aiid "frequently 
cured  by  a  course  of  iodid  of  potassium  after  all  topical  measures  have 
proven  futile.  Again,  cod-liver  oil  and  iodin  will  do  more  to  cure  chronic 
laryngitis  in  lymphatic  children  than  any  direct  medication.  All  these 
undeniable  facts  point  to  the  influence  of  general  affections  upon  laryngeal 
tissues — a  point  too  frequently  overlooked  (see  also  page  875). 

In  excessive  professional  use  of  the  larynx,  coupled  with  faulty  methods 
of  tone-production,  we  have  the  fourth  variety,  and  the  most  pernicious 
etiological  factor  as  regards  local  anatomical  changes.  A  peculiar  feature 
of  these  cases  is  that  they  do  not  always  present  active  symptoms,  baritones 


1000    CHRONIC  INFLAMMATORY  DISEASES  OF  THE  LARYNX. 


and  bassos  fro(iuontly  showing  laryngoscopically  every  evidence  of  active 
inllainniation — intense  redness  of  the  vocal  bands,  marked  thickening  of  the 
margins  of  the  glottis,  etc.— without  suffei-ing  from  the  least  hoarseness  to 
attract  attention  to  the  vocal  organ.  These  cases  point  to  the  eifects  of  overuse 
—namely,  a  localized  engorgement  of  the  superhcial  blood-vessels  caused  by 
intcnse^  and  prolonged  muscular  contraction.  The  vess-els  beneath  the  sur- 
face being,  as  it  were,  supported  by  surrounding  tissues,  the  superficial  capil- 
laries bear  the  brunt  of  the  undue  blood-pressure,  owing  to  tiie  absence  of 
resistance  afforded  by  tlieir  location,  and  become  inordinately  and  perma- 
nently dilated.  Years  are  doubtless  required  to  produce  this  varicose  condi- 
tion in  the  average  case,  but  an  undue  etfoi-t  at  a  time  when  a  singer  is  not 
in  his  usual  good  health  may  in  an  instant  cause  a  vascular  dilatation  pre- 
senting the  same  redness,  but  attended  by  all  the  phenomena  of  an  acute 
inHammation,  the  precursor  of  a  tedious  chronic  catarrhal  disorder  susceptible 
to  frequent  exacerbations. 

Ciironic  inflammatory  disorders  of  the  larynx  are  more  frequently  ob- 
served in  men  than  in  women,  because  they  are  more  exposed  to  the  etiological 
factors  outlined  than  the  latter.  Smoking  and  driiddng  are  prolific  indirect 
causes,  as  stated,  and  these  habits  are  most  generally  indulged  in  by  the  male 
sex.    Chronic  laryngitis  can  occur  at  all  ages. 

Symptoms. — Impairment  of  tlie  voice  is  naturally  the  most  prominent 
symptom — one  but  little,  if  at  all,  infiuenccd  by  the  nature  of  the  primary  cause 
of  the  laryngeal  disorder.  A  sensation  of  rawness  or  tickling  gives  rise  to 
the  desire  of  hemming  or  hawking — a  voluntary  effort  to  rid  the  larynx  of 
a  su])posed  offending  mass  of  mucus.  The  hoarseness  may  not  be  continuous, 
but  occur  only  after  the  voice  has  been  used  for  a  short  time.  In  some  cases 
the  voice  is  at  first  quite  veiled  or  hoarse,  and  after  a  few  Avords  or  sentences 
have  been  spoken  it  becomes  temporarily  clear.  The  vocal  disability,  how- 
ever, is  sometimes  show^n  by  a  feeling  of  local  fatigue,  heat,  and  constriction. 
In  singers  all  these  symptoms  may  be  present  simultaneously,  the  least  effort 
at  singing  increasing  the  trouble.  The  voice  is  usually  lowered  in  pitch. 
Complete  aphonia  occasionally  occurs.  Pain  is  an  occasional  symptom,  de- 
noting the  probability  of  rheumatic  diathesis.  Cough  provoked  by  the  sensa- 
tion of  itching  already  alluded  to  is  present  in  the  majority  of  cases  and  is 
occasionally  spasmodic.  The  expectoration  is  scanty,  however,  unless  tracheal 
or  bronchial  trouble  is  also  present. 

The  laryngoscopic  appearances  vary  considerably  and  are  proportionate  to 
the  degree  of  active  inflammation.  The  evidences  of  local  hyperemia  are 
nevertheless  always  present,  and  vary  from  a  slight  arborescent  and  light  pink 
tinge,  suggestive  of  congestion,  to  a  bright  red  hue,  indicative  of  violent  in- 
flammation. The  epiglottis  is  also  congested,  enlarged  vessels  coming  over 
its  posterior  surface,  while  the  aryteno-epiglottic  folds  appear  thickened,  the 
tumefaction  involving  the  entire  larynx  in  marked  cases.  The  general  red- 
ness, however,  is  not  so  marked  as  in  some  cases  of  acute  laryngitis.  The 
vocal  bands  are  also  more  or  less  congested  ;  the  congestion  may  either  be 
limited  to  a  small  portion  of  their  surface  or  involve  their  entire  area. 
Small  masses  of  stringy  cream-like  mucus  are  frequently  to  be  seen  forming 
films  when  the  glottis  is  opened. 

In  some  cases  the  vocal  bands  appear  relaxed  and  their  thickened  edges 
do  not  seem  to  come  accurately  together,  an  elliptical  opening  being  occasionally 
observed  between  them.  This  want  of  parallelism  is  due  to  muscular  paresis 
(see  Plate  15),  affecting  usually  but  one  side.  Shallow  abrasions  of  the 
epithelial  covering  are  occasionally  met  with,  especially  in  the  interaryte- 
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noid  space.  Deeper  ulcerations,  sometimes  leading  to  perichondritis,  have 
been  observed  by  various  clinicians. 

In  some  cases  the  secretion,  besides  being  muco-purulent  or  purulent,  is 
prone  to  adhere  firmly  to  the  mucous  surfaces  and  to  become  partly  desiccated 
in  this  situation.  The  dry  crusts  formed,  by  impeding  the  free  passage 
•of  air,  give  rise  to  more  or  less  dyspnea.  Laryngoscopically  examined,  the 
larynx  appears  red  and  dry,  with  greenish  crusts  closely  adhering  to  parts 
adjoining  the  vocal  cords  either  above  or  below.  Owing  to  the  appearance 
■of  dryness,  a  special  name,  laryngitis  sicca,  is  frequently  given  this  disorder. 
The  breath  expired  from  the  mouth  is  usually  very  fetid,  hence  another  name, 
ozena  lavyngis,  given  it  by  observers  who  considered  the  disease  as  invariably 
associated  with  atrophic  catarrh  of  the  naso-pharynx.  It  is  probably  a  rare 
manifestation  of  chronic  laryngitis,  but  it  appears  to  me  one  possessing  an 
insufficient  number  of  known  characteristics  to  warrant  for  it  a  special  position 
in  our  nomenclature. 

Hemorrhage  of  the  larynx  sometimes  occurs  in  the  course  of  chronic 
laryngitis  in  connection  with  severe  cough  and  copious  expectoration.  In  a 
case  related  by  Michael  Pleskoff  the  expectoration  had  been  bloody  on  several 
•occasions.  Laryngoscopy  revealed  the  ordinary  diffuse  redness  of  the  vocal 
bands  common  to  chronic  laryngeal  catarrh ;  but  in  the  region  of  the  left 
vocal  process,  near  the  ventricle,  there  was  an  elongated,  submucous,  circum- 
scribed bloody  patch,  which  covered  half  the  breadth  of  the  vocal  band,  and 
which  was  evidently  due  to  rupture  of  a  blood-vessel.  The  treatment  insti- 
tuted consisted  solely  in  suppression  of  the  voice,  and  gradual  absorption  of 
the  effused  blood  took  place  with  its  disappearance  in  three  weeks.'  Another 
marked  case  was  recently  reported  by  Compaired.^ 

The  infraglottic  space  is  frequently  involved  in  the  inflammatory  process, 
and  the  mucous  membrane  of  its  walls  sometimes  projects  slightly  beyond  the 
margins  of  the  glottis,  especially  when  the  vocal  bands  are  abducted.  In  the 
so-called  laryngitis  sicca  this  region  is  one  of  predilection  for  the  formation 
of  crusts. 

Pathology. --Whatever  the  primary  causative  factor,  the  main  patho- 
logical feature  of  these  cases  is  dilatation  of  the  vascular  supply,  the  vessels 
•of  the  bands  reaching  in  some  cases,  as  already  stated,  a  condition  of  varicosity. 
The  chronic  character  of  the  disease  is  mainly  due  to  paresis  of  the  vascular 
walls  and  to  the  hyperplastic  character  of  the  chronic  inflammatory  process. 

In  mild  cases  it  is  probable  that  there  is  merely  deficient  lubrication, 
■especially  when  an  atrophic  rhino-pharyngitis  represents  the  primary  cause, 
hyperesthesia  of  the  surface  taking  an  active  part  in  the  production  of  the 
subjective  symptoms. 

Prognosis. — Marked  cases  of  chronic  laryngitis  seldom  tend  toward 
recovery.  In  cases  in  which  the  disorder  is  due  to  irritation  by  inhaled  irri- 
tating substances,  the  continued  use  of  the  voice  and  the  inhalation  of  dust 
and  smoke  attending  everyday  life  are  as  many  conditions  tending  to  keep  up 
the  trouble,  if  not  to  aggravate  it.  These  sufferers  are  seldom  willing  or  per- 
haps able  to  give  up  an  occupation  in  order  to  counteract  a  disease  the  symp- 
toms of  which  do  not  involve  marked  suffering  or  danger  to  life.  This  is 
especially  the  case  in  patients  in  whom  the  voice  is  not  a  source  of  livelihood, 
as  it  is  in  singers,  speakers,  etc.  In  the  great  majority  of  these  cases,  there- 
fore, the  chances  of  recovery  are  to  a  degree  compromised  by  circumstances 
beyond  the  physician's  control.    When  they  are  within  his  control,  the  prog- 

'  Munchener  med.  Woch.,  Dec.  4,  1888. 

■■'  Annales  dea  Maladies  de  I' Oreille,  etc.,  May,  1896. 


1002    CHRONIC  INFLAMMATORY  DISEASES  OF  THE  LARYNX. 


nosis  is  at  once  modified,  appropriate  treatment  and  a  judicious  change  of 
occupation  leading  to  recovery  in  many  uncomplicated  cases. 

Cases  of  chronic  laryngitis  in  which  the  pi'imary  causative  agent  is  repre- 
sented by  some  disorder  of  the  naso-pharyngeal  tract  generally  respond 
promptly  to  measures  capable  of  favorably  influencing  the  morbid  process. 
The  prognosis  of  these  cases,  therefore,  depends  upon  that  of  the  primary 
disease.  The  same  can  be  said  of  cases  in  which  visceral  or  diathetic  disorder 
plays  an  active  rSle  as  an  etiological  factor.  Hepatic  torpidity  added  to  gas- 
tric insufficiency  arc  with  difficulty  overcome,  and  a  chronic  laryngitis  due  to 
these  conditions,  while  yielding  to  judiciously  directed  measures,  frequently 
reappears  with  much  greater  suddenness  than  it  departed. 

The  prognosis  of  chronic  laryngitis  in  singers  is  often  a  question  of  great 
moment,  a  brilliant  career  being  frequently  at  stake.  Fortunately,  advanced 
laryngeal  therapeutics  enable  us  to  satisfactorily  treat  even  the  worst  of  these 
cases,  provided  our  instructions  are  properly  carried  out. 

Another  question  of  importance  is  the  possibility  of  complications  during 
the  active  inflammatory  process,  and  particularly  the  likelihood  of  a  simply 
chronic  laryngitis  being  transformed  into  benign  or  malignant  gi-owths  or  into 
tuberculosis  of  the  larynx.  As  to  benign  growths  it  is  undeniable,  judging 
from  clinical  evidence.  Still  the  proportion  of  benign  neoplasms  as  com- 
pared to  that  of  cases  of  marked  chronic  laryngitis  is  so  small  that  the 
presence  of  a  concomitant  dyscrasia  capable  of  manifesting  itself  when 
hyperemia  is  prolonged  beyond  a  certain  limit  can  but  suggest  itself.  The 
same  might  be  said  of  malignant  growths  until  we  are  better  acquainted  with 
their  pathology.  As  regards  tuberculosis  of  the  larynx,  no  case  so  far 
reported  warrants  the  assertion  that  a  catarrhal  inflammation  can  at  any  time 
give  rise  to  a  local  tubercular  process.  Indeed,  a  careful  clinical  study  of 
the  subject  has  led  me  to  conclude  that  tuberculosis  of  the  larynx  is  primarily 
due  to  precisely  an  opposite  condition,  local  adynamia,  and  that  what  benefit 
topical  applications  affiard  in  the  treatment  of  "  tubercular  lai'yngitis,"  so- 
called,  is  in  a  measure  due  to  the  local  stimulation  produced. 

Treatment. — To  properly  treat  chronic  laryngitis  the  predominating 
etiological  factor  of  each  case  must  be  clearly  determined.  The  local  appli- 
cation of  astringents  to  the  larynx  in  a  patient  in  whom  a  disordered  diges- 
tive system  plays  the  leading  part  can  but  finally  prove  ineffectual ;  the 
relief  obtained  is  soon  attended  by  a  return  of  the  symptoms.  To  treat  the 
larynx  alone  when  a  nasal  disorder  is  also  present  is  as  futile,  unless  the 
laryngeal  inflammation  be  a  mere  exacerbation  of  a  latent  catarrhal  process 
that  is  soon  to  yield  of  its  own  accord.  In  other  words,  to  merely  treat  the 
larynx  without  seeking  for  the  primary  cause,  proximal  or  remote,  is  to  court 
defeat  or  to  accept  time  as  an  ally  in  the  great  majority  of  cases.  In  this 
disease,  probably  as  much  as  in  any  other  that  could  be  named,  the  removal 
of  the  active  cause  is  the  most  important  feature  of  the  treatment ;  the  appli- 
cation of  topical  remedies  playing  a  secondary — although  important — role  in 
hastening  tlic  successful  issue.  Briefly,  in  cases  due  mainly  to  continued 
irritation  of  the  larynx  and  adnexa  by  such  extraneous  elements  as  dust, 
smoke-fumes,  etc.,  a  change  of  habit  or  occupation  should  be  enjoined  ;  when 
the  laryngeal  disease  is  clue  to  a  morbid  process  of  the  nose,  naso-pharynx, 
pharynx,  etc.,  this  morbid  process  should  be  corrected ;  when  a  gouty  or 
rheumatic  diathesis,  a  gastric  or  hepatic  affection,  etc.,  is  at  the  bottom  of 
the  trouble,  general  treatment  of  the  condition  is  all-important;  when  in 
singers,  speakers,  etc.,  the  organs  of  phonation  are  improperly  and  exces- 
sively used,  the  paramount  indication  to  insure  success  is  to  correct  the 
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errors.  The  prognosis  of  the  case  depends  mainly  upon  the  perfection  with 
which  all  these  indications  can  be  carried  out. 

The  topical  measures  vary  but  little,  whatever  the  primary  cause  of 
the  local  trouble,  and  common  to  all  forms  is  the  maintenance  of  _  cleanliness,, 
not  only  of  the  larynx  itself,  but  of  the  naso-pharyngeal  cavity  as_  well. 
For  this  purpose,  a  drachm  of  bicarbonate  of  soda  dissolved  in  a  pint  of 
lukewarm  water  serves  an  admirable  purpose.  A  few  tablespoonfuls  of  this 
solution  being  placed  in  an  atomizer,  the  pharynx  and  larynx  are  freely 
sprayed  at  short  intervals  during  two  or  three  minutes.  The  balance  of  the 
solution  is  then  employed  to  cleanse  the  naso-pharyngeal  cavities,  the  palm 
of  the  hand  being  used  as  a  dipper  from  which  the  liquid  is  inhaled.  The 
patient  should  do  this  morning  and  evening  and  on  reaching  home  from  work, 
if  his  occupation  happens  to  be  one  capable  of  causing  irritation  of  the 
mucous  tract.  After  using  the  warm  detergent  spray,  the  patient  should 
employ  in  the  same  manner  a  solution  of  resorcin,  5  grains  to  the  ounce. 

To  obtain  contraction  of  the  superficial  blood-vessels,  local  applications 
of  active  astringents  must  be  made.  The  most  satisfactory  of  these  is  still 
nitrate  of  silver,  employed  in  solutions  varying  from  10  to  60  grains  to  the 
ounce.  When  erosions  are  present  the  latter  solution  should  be  prefen-ed 
and  applied  after  slightly  anesthetizing  the  laryngeal  surface  to  prevent  spas- 
modic contraction.  A  small  pledget  of  cotton  should  be  used,  and  after- 
being  adjusted  in  the  grasp  of  the  forceps  and  dipped  in  the  solution  it  should 
be  lightly  squeezed  between  the  folds  of  a  towel  to  prevent  dripping. 
When  another  remedy  is  preferred,  a  solution  of  sulphate  of  copper,  30 
grains  to  the  ounce,  may  be  employed.  In  cases  uncomplicated  by  erosions, 
etc.,  weaker  solutions  of  nitrate  of  silver  or  a  10-grain  solution  of  tannin  in 
glycerin  applied  every  other  day,  besides  the  measures  to  be  carried  out  at 
home  by  the  patient,  usually  suffice  to  bring  about  recovery,  provided  the 
original  cause  has  been  properly  treated.  Important  in  this  connection,  especi- 
ally when  treating  people  who  use  their  voices  professionally,  is  always  to 
include  the  infraglottic  region,  the  portion  immediately  below  the  vocal  bands,, 
in  the  remedial  measures  adopted.  A  peculiarity  of  the  mucous  membrane  of 
this  region  is  to  form  creases  or  longitudinal  folds  when  the  bands  are  not  in 
extreme  adduction.  Upon  the  integrity  of  this  crease-forming  quality  greatly 
dejjends  the  character  of  the  voice.  In  the  ti'eatment  of  singers,  local  appli- 
cations including  the  infraglottic  space  and  calculated  to  reduce  congestion 
and  irregular  traction  upon  the  edges  of  the  vocal  bands  will  be  found  to 
control  much  more  readily  a  case  of  hoarseness  due  to  an  acute,  subacute,  or 
chronic  disorder  than  when  the  same  application  is  limited  to  the  upper 
laryngeal  cavity.  As  soon  as  the  regular  formation  of  creases  is  interfered 
with,  the  tension  upon  the  vocal  bands  becomes  excessive  or  irregular,  and 
there  is  added  to  the  catarrhal  or  other  anomalous  local  conditions  present 
one  of  even  greater  mechanical  moment. 

These  cases  are  frequently  characterized  by  what  might  be  termed  a  sub- 
acute exacerbation.  The  benzoate  of  sodium,  5  grains  ever'y  three  hours, 
usually  suffices  to  arrest  this  intercurrent  trouble.  If  the  attack  is  a  sharp 
one,  the  patient  should  remain  at  home  and  inhale  every  hour  the  steam  of  a 
mixture  of  two  teas])oonfuls  of  the  compound  tincture  of  benzoin  and  a  pint 
of  boiling  water.  The  vessel  containing  the  water  should  be  covered  with 
a  towel  folded  into  the  shape  of  a  cone ;  into  the  up])er  opening  of  this  cone 
the  patient  introduces  his  nose,  mouth,  and  chin  to  better  confine  the  benzoin- 
laden  steam  inhaled  and  ])revent  too  rapid  a  dissi]iation  of  the  heat. 

In  cases  of  long  standing  the  superficial  blood-vessels  are  sometimes- 
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pernmnently  dilated  to  twice  their  normal  caliber  and  are  increased  in  length 
in  proportion.  Astringents  here  are  useless.  The  only  measure  likely  to 
procure  a  return  of  the  voice  is  to  cauterize  the  varicose  vessels  of  the  sur- 
face of  the  vocal  bands.  Chromic  acid  is  the  best  agent  for  the  purpose. 
After  thorough  anesthetization  with  a  strong  solution  of  cocain,  the  acid, 
fused  by  heat  to  the  end  of  a  covered  probe,  is  applied  to  one  of  the  bands 
while  the  patient  in  his  effort  to  make  a  sound  brings  the  bands  in  ajjposition, 
and  thus  renders  accidental  cauterization  of  their  edges  impossible.  An 
abrasion  the  size  of  a  small  pea  is  the  result,  and  this  spot,  after  healing,  is 
distinctly  whiter  than  the  surrounding  parts.  The  applications  are  to 'be 
renewed  every  few  days,  each  band  being  treated  alternately,  until  all  the 
areas  of  su])erficial  congestion  have  been  destroyed. 

Krause  '  of  Berlin,  in  stubborn  cases  occurring  in  singers,  recommends  a 
method  considerably  employed  in  the  United  States  many  years  ago— i.  e., 
minute  longitudinal  incisions  made  with  a  lancet-shaped  laryngeal  scarificator 
into  the  hyperplastic  tissues  of  the  bands.  The  bleeding  is  slight,  and  rapid 
improvement  ensues.  In  the  same  class  of  cases  Massei  of  Naples  recom- 
mends spraying  with  a  2  per  cent,  solution  of  lactic  acid,  used  frequently, 
eight  to  ten  times  daily.  Hygienic  measures  and  tonics  form  important 
adjuvants. 

In  mild  chronic  laryngitis  frequently  attending  an  overworked  professional 
vocalist,  an  exacerbation  of  the  local  trouble  is  often  due,  as  already  stated,  to 
deficiency  in  the  lubrication  of  the  vocal  bands.  This  condition  is  success- 
fully combated  by  the  administration  every  two  hours  of  10  grains  of  ammo- 
niimi  chlorid  in  a  tumblerful  of  water,  and  the  topical  use  of  warm  sprays 
of  a  saturated  solution  of  ])otassium  chlorid  at  the  same  intervals.  The 
doses  are  so  managed  that  the  last  one  should  be  taken  at  least  about  three 
hours  before  a  performance.  This  avoids  exposure  during  the  subsequent 
stage  of  perspiration.  A  lozenge  containing  one  grain  of  the  ammonium 
chlorid  taken  between  acts  is  of  benefit  in  some  instances,  mainly  owing  to 
its  effect  upon  the  pharynx. 

Of  importance  in  these  cases  is  the  question  of  rest.  This  is  always  indi- 
cated, especially  in  female  voices,  a  fine  voice  being  always  endangered  when  it 
is  used  during  a  more  or  l(!ss  grave  local  disorder.  Our  recommendation  should 
be  framed  accordingly,  taking  the  severity  of  the  local  trouble  as  our  guide 
as  regards  the  duration  of  the  resting  period  and  its  degree.  Unfortunately, 
rest  is  rarely  possible  in  professional  singers,  and  as  long  as  a  vestige  of  voice 
remains  they  insist  upon  a  continuance  of  their  work.  What  are  we  to  do  in 
these  cases?  Without  doubt  the  most  advantageous  plan  to  all  concerned  is 
frankly  to  disclose  to  the  patient  the  dangers  incurred  ;  to  recommend  aban- 
donment of  rehearsals ;  limitation  to  the  smallest  degree  possible  of  the  part 
to  be  sung  or  spoken  ;  to  transpose,  when  possible,  all  high  notes,  or,  if  this 
is  not  possible,  to  shorten  the  chest-register  a  couple  of  notes,  thus  changing 
to  the  head-tones  without  having  to  throw  upon  the  larynx  the  strain  of  the 
two  highest  notes  of  the  chest-register ;  in  other  words,  to  limit  as  much  as 
practicable  the  work  of  the  vocal  apjiaratus. 

Besides  the  local  measures  recommended,  these  cases  require  special  efforts 
to  overcome  the  muscular  fatigue  entering  for  a  great  share  in  the  subjective 
symptoms.  Strychnia,  ^  of  a  grain  every  three  hours,  and  electricity  are 
usually  effective.  The  faradic  current  is  most  effectively  employed  in  the 
following  manner,  which  introduces  water  as  a  conductor  for  the  current, 
thus  avoiding  the  local  irritation  caused  by  contact  with  the  electrode,  and 

•  Berliner  klin.  Woch.,  April  16,  1894. 
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doing  away  with  all  gagging:  The  patient  having  taken  what  is  usually  called 
a  mouthful  of  water — in  reality,  about  an  ounce — is  told  to  throw  his  head 
backward  and  to  open  his  mouth.  The  Hrst  movement  of  deglutition  causes 
the  water  to  fill  tiie  pharyngeal  cavity.  Light  being  thrown  in,  a  Mackenzie 
laryngeal  electrode  is  introduced  and  simply  immersed  in  the  water,  the  ex- 
ternal electrode,  thoroughly  wetted  to  secure  penetration  through  the  skin,  being 
placed  over  the  thyroid.  The  circuit  being  then  closed  by  pressing  the  button 
of  the  Mackenzie  electrode,  the  current  is  allowed  to  flow  as  long  as  the  patient 
can  hold  his  breath.  The  mouth-electrode  being  then  taken  out,  he  can, 
either  by  closing  his  mouth  and  bowing  his  head  forward,  bring  the  water 
forward  and  take  a  few  breaths  through  the  nose,  then  renew  the  first  move- 
ment, throwing  the  head  backward,  etc.,  or  take  another  mouthful  of  water, 
after  ridding  himself  of  the  first.  The  oftener  the  sittings — which  should 
last  at  least  fifteen  minutes — are  renewed,  the  better  ;  the  patient  may  even 
be  taught  the  procedure,  and  he  can  then  treat  himself  twice  or  three  times 
daily  at  home. 

When  there  is  a  tendency  to  the  formation  of  crusts,  as  in  "  laryngitis 
sicca,"  the  benzoin-and-steam  inhalations  are  very  effective.  lodid  of  po- 
tassium, five  grains  in  a  glass  of  water  after  each  meal,  has  given  me  the  best 
results.  Local  applications  of  a  .30-grain  solution  of  nitrate  of  silver  usually 
prevent  a  return  of  the  trouble. 
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etiology. — This  is  a  disorder  of  the  raucous  membrane  of  the  vocal 
bands,  consisting  in  the  development  of  small  nodules  on  the  surface  or  edge 
of  the  latter  as  a  result  of  chronic  laryngitis.  The  use  of  the  voice  while  an 
inflammatory  process  is  jiresent  in  the  larynx,  a  faulty  method  of  singing, 
friction  of  the  free  edge  of  one  band  against  that  of  the  otherwhere  the  voice 
is  considerably  used,  are  the  main  primary  factors  to  which  this  disease  is 
attributed.  It  is  almost  always  observed  in  singers  and  public  speakers,  and 
more  frequently  in  sopranos  and  tenors  than  in  baritones  and  bassos.  Ac- 
cording to  Moure,^  this  affection  is  frequently  met  with  in  children  from 
seven  to  ten  years  of  age. 

Symptoms. — The  most  prominent  symptom  is  hoarseness,  or  an  irregular 
production  of  the  voice,  characterized  by  the  escape  of  air  simultaneously  with 
the  emission  of  sound.  In  some  cases  there  is  aphonia  when  the  normal 
vocal  effort  is  made  in  speaking,  while  sound  is  emitted  during  vigorous 
enunciation.  In  others,  again,  complete  aphonia  exists.  There  is  usually  no 
dyspnea,  and  in  fact  no  evidence  of  local  trouble  other  than  the  mild  chronic 
laryngitis  which  is  usually  present  in  such  cases. 

The  nodules  may  be  situated  upon  either  band.  In  the  few  cases  I  have 
had  occasion  to  treat  they  were  situated  on  the  free  edge  of  the  left  band — a 
mere  coincidence,  doubtless.  In  one  case  there  was  evident  irritation  of  the 
same  spot  on  the  other  band,  caused  by  the  friction  of  the  nodule.  In  this 
manner  secondary  nodules  are  thought  to  be  produced,  as  they  are  frequently 
symmetrically  located.  The  growths  are  usually  the  size  of  a  pin-head  ;  in 
one  of  my  cases,  however,  the  growth  had  reached  at  least  four  times  that 
size.  The  nodules  are  usually  pinkish-gray,  an  areola  of  red,  from  which 
arborescent  venules  sometimes  project,  surrounding  the  base.  They  are  said 
to  sometimes  disappear  spontaneously  or  to  be(!ome  changed  into  laryngeal 
growths  of  another  variety. 

•  Mevue  de  Laryngologie,  Feb.  8,  1 896. 
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Pathologry.— The  nodules  are  the  result  of  inflammatory  action.  The 
hyperplasia,  at  lirst  limited  to  the  epithelium,  finally  implicates  the  tissues 
beneath,  the  changes  consisting  mainly  in  cellular-tissue  hypertroi)hy.  The 
<;pithelial  elements  are  also  largely  increased. 

Treatment.— I  am  inclined  to  believe  that  the  nodules  reported  as  re- 
moved by  the  local  a])plication  of  strong  solutions  of  nitrate  of  silver  or  of 
iodin  were  not  really  nodules,  but  merely  ampulla;  or  tortuous  blood-vessels, 
.such  a.s  those  occasionally  observed  in  chronic  laryngitis  of  old  standing.  In 
bona  fide  cases,  the  oidy  measures  found  of  real  service  in  my  cases  Avere 
chromic-acid  crystals,  the  silver  nitrate  in  its  solid  form,  and  the  galvano- 
cautery.  Either  of  the  former  two  agents  may  be  fused  upon  the  end  of  a 
protected  probe  and  ai)])lied  to  the  nodules  after  anesthetizing  the  laryngeal 
surfaces.  Of  the  remedies  mentioned,  chromic  acid  has  served  the  best  pur- 
pose, applied  in  the  manner  described  in  the  section  on  chronic  catarrhal 
laryngitis.  Nitrate  of  silver  and  the  galvano-cautery  leave  a  scar-like  tissue 
which  might  ultimately  compromise  a  fine  voice. 


PACHYDERMIA  OF  THE  LARYNX. 

Although  this  affection  is  not  always  considered  as  a  morbid  entity,  its 
pathological  features  are  nevertheless  such  as  to  warrant  its  classification 
a,mong  the  special  complications  of  chronic  laryngitis. 

;^tiology. — Pachydermia  of  the  larynx  is  a  disease  consisting  of  sym- 
metrically elongated  swellings  of  oval  shape,  most  frequently  observed  near 
the  posterior  extremities  of  the  vocal  bands,  especially  the  region  of  the  vocal 
processes.  It  occurs  esjiecially  as  a  result  of  the  chronic  laryngitis  observed 
in  persons  addicted  to  the  excessive  use  of  alcohol  and  tobacco,  and  is  some- 
times ascribed  to  tuberculosis  and  syphilis.  Judging  from  the  cases  so  far 
observed,  it  occurs  most  frequently  in  men  between  thirty  and  forty-five 
years  of  age. 

Pathology. — In  a  series  of  fifteen  larynges  affected  with  pachydermia 
examined  microscopically,  Habermann  '  found  connective-tissue  changes  in 
the  mucosa  and  submucosa  of  the  vocal  cords  and  ventricular  bands,  extend- 
ing occasionally  into  the  thyro-arytenoid  muscle  involved  (Fig.  596).  In 
some  spots,  especially  the  vocal  processes  and  the  posterior  wall  (the  inter- 
arytenoid  space),  individual  papillae  had  developed  into  papilloma-like  growths. 
The  cup-like  prominences  due,  as  thought  by  B.  Frankel,  to  pressure  exercised 
by  the  vocal  processes  upon  one  another  during  phonation,  were  present  in  the 
majority  of  cases,  the  central  depression  corresponding  to  the  point  of  the 
hyaline  process.  Connective-tissue  strands  radiated  in  all  directions  from  the 
surface  of  the  papillae.  The  erosions  and  ulcers  found  occurred  most  fre- 
quently on  the  vocal  processes,  about  equally  on  each  side,  less  often  on  the 
free  border  of  the  vocal  bands.  Nothing  was  found  to  indicate  that  these 
ulcerations  were  due  to  either  tuberculosis  or  syphilis.  The  association  of 
pachydermia  and  ulceration  with  diseases  which  cause  general  congestion, 
pulmonary  emphysema,  cirrhosis  of  the  liver,  etc.,  was,  however,  confirmed. 

Symptoms. — The  symptoms  vary  according  to  the  situation  of  the  local 
thickening,  but  as  a  rule  the  disease  runs  its  course  unattended  by  any  great 
degree  of  discomfort.  The  first  symptom — huskiness — is  usually  ascribed  to 
a  cold,  and  is  accompanied  by  frequent  desire  to  clear  the  throat,  owing  to  a 
sensation  resembling  that  caused  by  the  presence  of  a  foreign  body.  Slight 

'  Zeitschrift  fiir  Heilkunde,  Bd.  xvi.,  1895,  and  Journal  of  Laryngology,  Oct.,  1896. 
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<lyspnea  is  sometimes  experienced;  tiiis  is  perhaps  due  to  the  diminished 
abduction  observed  in  these  cases. 

Examined  laryngoscopically,  the  larynx  appears  more  or  less  congested 
according  to  the  intensity  of  the  catarrhal  process  that  may  be  present.  In 
some  cases  the  laryngeal  surfaces,  except  the  sites,  of  the  growths,  appear 
normal.  On  the  vocal  bands,  however,  and  almost  always  over  the  vocal  pro- 
•cesses,  two  pink  or  red  swellings,  one  on  each  side,  and  sometimes  involving 
the  posterior  wall  of  the  larynx,  may  be  seen.  One  of  these  growths  is  muck. 
Jarger  than  the  opposite  one.    In  a  case  seen  by  Dundas  Grant  the  larger 


Fig.  596. — Section  of  mucosa,  showing  pachydermia  of  the  larynx.  The  hypertrophied  papillae  (6)  are 
covered  with  greatly  thickened  epithelium  (a),  and  the  infiltrated  submucosa  (d)  shows  gaping  vascular 
channels  (c)  (Seifert'and  Kahn). 


tumor  had  reached  the  size  of  a  shirt-button.  The  smaller  thickening  on  the 
opposite  side  shows  an  excavation  or  depression  at  its  apex,  precisely  where 
the  growth  of  the  other  side  comes  in  contact  with  it  during  approximation 
of  the  vocal  bands.  This  cup-like  depression,  as  already  stated,  is  due  to  the 
pressure  exerted  by  the  tumor  of  the  one  side  upon  the  corresponding  tumor 
of  the  other.  There  may  be  but  one  excrescence,  however,  and  indentation 
of  the  opposite  be  formed  at  the  expense  of  the  tissues  of  the  vocal  band 
proper. 

Prognosis. — The  prognosis  of  this  affection  mainly  rests  upon  the  possi- 
bility of  transformation  from  a  benign  to  a  malignant  growth.  Klebs  ^  con- 
siders pachydermia  laryngitis  as  a  possible  primary  stage  of  cancer;  but 
this  view  has  not  been  generally  sustained,  and  tiie  prevailing  opinion  is  that 
degeneration  into  malignancy  is  not  to  be  feared.  Chondritis  and  peri- 
chondritis, however,  have  been  observed ;  but  as  a  rule  the  affection  is  con- 
sidered a  benign  one,  offering  no  special  danger  to  life.  As  regards  the 
voice,  permanent  im])airment  is  likely  unless  the  case  be  seen  and  properly 
treated  in  its  early  stages. 

Treatment. — The  measures  recommended  for  the  treatment  of  nodular 
laryngitis  are  probably  the  best  to  adopt,  especially  the  locnl  application  of 

*  Deutsche  med.  Woch.,  p.  537,  1890. 
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chromic  acid.  The  internal  administration  of  iodid  of  ])otassium  has  been 
found  beneficial  in  some  eases  owing  to  the  frequent  association  of  the  disease 
with  syphilis.  The  local  measures  indicated  for  the  treatment  of  chronic 
laryngitis  luay  also  prove  of  value.  A  spray  of  a  3  per  cent,  solution  of 
chlorid  of  sodium  has  been  especially  recommended. 

Removal  with  forceps  followed  by  local  cauterization  has  been  advocated 
by  Gougenheim  ;  while  Moll  states  that  he  has  obtained  prompt  results  from 
electrolysis,  a  double  needle  and  a  current  of  5  milliampfires  being  employed. 

CHRONIC  SUBGLOTTIC  LARYNGITIS. 

Ktiolog^''. — This  is  a  rare  form  of  chronic  laryngitis  in  which  the  brunt 
of  the  inliammatory  process  is  located  in  the  tissues  beneath  the  vocal  bands, 
giving  rise  in  this  situation  to  more  or  less  ra])id  hypertrophic  changes. 
The  nature  of  this  disease  has  remained  obscure  owing  to  its  rarity,  but  it  is 
thought  to  l)e  associated  with  the  so-called  scrofulous  liabit,  syphilis,  tuber- 
culosis, and  rhino-scleroma.  According  to  Gordon  Holmes,'  the  causes  of 
this  disease  are  nearly  always  well  defined.  Exposure  to  wet  and  cold, 
straining  efforts  of  the  voice,  and  excessive  indulgence  in  spirituous  liquors 
are,  in  his  opinion,  almost  exclusively  the  sources  of  the  disease.  It  is  also 
allied  to  certain  occupations  in  which  the  vocal  organ  is  used  with  vigor. 
Of  47  cases  seen,  30  were  males.  Reports  of  cases  seen  by  other  authors 
would  indicate,  however,  that  the  disease  occurs  more  frequently  in  females 
than  in  males.  It  occasionally  presents  itself  as  a  complication  of  typhoid 
fever.^ 

Pathology. — An  analysis  of  the  microscopical  examinations  reported 
by  Wedl,'^  Sokolowski,*  and  Kuttner"  tends  to  show  that  the  disease  consists 
mainly  of  a  chronic  cell-proliferation,  not  only  in  the  mucous  and  submucous 
cellular  tissue,  but  also  in  the  vinderlying  muscular  layer,  the  ei)ithelial  lining 
sinking  into  the  submucous  tissue  in  various  places.  This  process  j)rogress- 
ing  insidiously,  a  dense  indurated  mass  is  gradually  developed,  which  occa- 
sionally includes  the  edges  of  the  vocal  bands  and  the  neighboring  tissues. 
It  would  seem  that  besides  a  dyscrasia,  lymphatism,  syphilis,  etc.,  the  disease 
requires  some  exciting  organism,  especially  the  typho-bacillus  and  that  of 
rhino-scleroma,  for  its  development.  No  bacillus  special  to  the  disease  has 
as  yet  been  found. 

Sytnptoms. — The  earliest  symptom  is  hoarseness,  which  is  generally 
attributed  to  a  cold.  The  voice  is  muffled  and  labored,  and  is  sometimes 
completely  lost.  This  complete  aphonia  is  more  likely  to  occur  in  females 
than  in  males.  The  patient  sometimes  experiences  a  sensation  of  weight  in 
the  throat,  due  probably  to  the  impediment  offered  by  the  more  or  less  solidi- 
fied subglottic  tissues  to  the  movement  of  the  vocal  bands.  Pain  is  seldom 
experienced,  but  there  is  often  a  sensation  of  pricking  that  causes  the  patient 
to  frequently  "  hem  "  to  clear  his  larynx  of  a  small  mass  of  mucus  which 
may  have  collected  over  the  diseased  area.  Such  a  patient,  who  may  perhaps 
experience  a  slight  difficulty  in  breathing  during  exertion,  may  all  at  once, 
without  the  least  warning,  become  the  prey  of  intense  dyspnea,  and  pass  away 
unless  immediate  relief  be  at  hand,  the  subjective  manifestations  being  such 
as  to  suggest  other  disorders,  cardiac  or  vascular,  as  the  cause  of  death. 

'  Lancet,  November  15,  1884.  p.  867. 

^  A.  Sokolowski,  ArrMv  fiir  Lai-r/ngologie,  Bd.  ii.  II.  1,  1894. 

»  Wedl,  in  Tiirck's  K'lini/c  der  Krankheiten  des  Kehlknpfex,  p.  203,  1866. 

*  Sokolowski,  Op.  cit.  ^Kuttner,  Archivfiir  Laryngologie. 
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Several  such  cases  have  been  reported  ;  others  have  been  saved  by  timely 
tracheotomy.  The  subglottic  enlargement  on  each  side  can  usually  be  seen 
laryngoscopically,  especially  when  the  vocal  bands  are  abducted,  appearing 
as  more  or  less  rounded  bulging  masses  varying  from  the  dull,  variegated 
pink  tint  of  catarrhal  hyperemia  to  the  vivid  red  hue  of  active  inflamma- 
tion. In  acute  attacks  the  latter  color  prevails  and  the  glottic  lumen  is 
almost  occluded.  When  edema  is  a  prominent  factor  of  the  case,  the  gray- 
ish-white color  of  the  projecting  mass  suggests  the  presence  of  polypi  such 
as  those  found  in  the  nasal  cavities. 

Prognosis. — As  may  be  surmised,  the  prognosis  of  such  a  case  is  not 
encouraging,  tracheotomy  or  laryngotomy  becoming  obligatory.  Even  then 
the  patient  frequently  perishes  from  gradually  increasing  debility  unless  an 
intercurrent  disease  such  as  pneumonia  should  carry  him  off.  It  is  probable, 
however,  that,  discovered  early,  the  trouble  might  be  arrested  by  antagoniz- 
ing any  condition,  occupation,  overuse  of  the  voice,  etc.,  capable  of  inciting 
local  trouble,  or  by  counteracting  the  pathogenic  influence  of  any  dyscrasia 
that  may  be  present. 

Treatment. — Change  of  climate,  to  avoid  acute  exacerbations  so  fre- 
quently caused  by  damp  cold,  is  indicated,  with  cessation  of  vocal  effort  and 
any  other  occupation  or  habit  acting  as  exciting  cause.  Gordon  Holmes,^ 
who  has  obtained  some  cures,  states  that  relief  may  be  obtained  from  the  use 
of  cold  spray  inhalations,  of  solutions  of  perchlorid  of  iron,  sulphate  of 
copper,  etc.,  between  paroxysms,  but  that  during  the  exacerbations  warm 
soothing  inhalations,  impregnated  with  opium,  conium,  or  stramonium,  are 
preferable.  Local  applications  by  the  attending  physician  of  a  solution  of 
perchlorid  of  iron — two  drams  to  the  ounce  of  water — directly  to  the  hyper- 
trophied  region  are  of  value  in  mild  cases.  In  advanced  cases  strong  solu- 
tions of  nitrate  of  silver  are  recommended.  Cauterization  of  the  parts  with 
the  galvano-cautery  has  been  highly  recommended  by  Voltolini ;  while  Mack- 
enzie advised  scarification.  Sokolowski  recommends  laryngofissure  and 
thorough  extirpation  of  the  hypertrophied  tissues. 

CHRONIC  TRACHEAL  AFFECTIONS. 

Unless  of  a  neoplasm,  the  trachea  may  be  said  never  to  be  independently 
the  seat  of  a  chronic  aff*ection,  merely  sharing  in  those  which  extend  into  it 
from  the  larynx  above  or  from  the  bronchi  below.  Separate  discussion  is 
therefore  needless. 

*  Loc.  cit.,  p.  868. 
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DIPHTHERIA  OF  THE  AIR-PASSAGES. 

By  J.  H.  McCOLLOM,  M.  D., 

OP  BOSTON,  MASS. 


Definition. — The  terra  diphtheria,  derived  from  the  Greek  word  fJc<pdefja, 
meaning  sivin  or  leather,  shoidd  be  applied  only  to  those  cases  of  sore 
throat  in  which  a  membrane  is  fonnd,  and  in  which  a  cultnre  taken  from  this 
membrane  or  near  it  shows  the  {)resence  of  tiie  bacilli  of  diphtheria,  or  in 
those  cases  in  which  there  is  a  profuse  nasal  discharge,  a  culture  from  which 
shows  the  presence  of  these  organisms.  In  cases  of  laryngeal  stenosis,  al- 
though no  membrane  is  visible  and  the  cultures  are  negative,  the  existence  of 
this  membrane  has  been  proved  by  autoj)sies  and  by  the  fact  that  membrane 
has  been  coughed  up.  The  term  inembranous  croup  is  a  misnomer  and  is  a 
relic  of  past  ages.  No  such  disease,  as  distinguished  from  diphtheria,  exists, 
and  tlie  term  should  be  erased  from  the  nomenclature.  Laryngeal  stenosis 
in  children  in  the  vast  majority  of  instances  is  caused  by  the  presence  of  a 
membrane  which  is  the  result  of  the  growth  of  the  bacilli  of  diphtheria. 
Streptococci  may  cause  the  appearance  of  a  membrane  in  the  air-passages, 
but  this  membrane  is  not  sufficiently  thick  and  tough  to  impede  the  respi- 
ration. 

History. — It  is  generally  supposed  that  diphtheria  is  a  disease  of  modern 
times,  but  Aretieus,  a  Greek  physiciian  of  Cap[)adocia,  wrote  a  description  of 
a  disease  similar  to  diphtheria  in  111  a.  d.  In  the  sixteenth  century  the 
disease  was  prevalent  to  a  greater  or  less  extent,  according  to  written  state- 
ments of  the  physicians  of  that  time.  In  1821  Bretonneau  wrote  the  fii'st 
full  and  elaborate  account  of  the  disease.  After  that  time  until  1847  diph- 
theria did  not  seem  to  attract  much  attention  among  the  physicians  of  the 
Continent.  In  1847  an  outbreak  of  diphtheria  occurred  in  England,  which 
was  traced  to  its  origin  at  Boulogne  and  was  known  as  the  "  Boulogne  sore 
throat,"  Since  that  time  diphtherfa  has  been  more  generally  recognized  and 
more  carefully  studied  ;  and  for  this  reason,  although  the  disease  is  somewhat 
more  prevalent  at  the  present  time  than  formerly,  yet  the  apparent  increase 
is  due  in  a  measure  to  its  better  recognition. 

Diphtheria  was  fir.st  recognized  in  Boston,  Massachusetts,  in  1859,  in 
which  year  there  were  19  deaths  from  this  cause  repoi'ted.  From  what  is 
known  of  the  disease  to-day,  it  seems  reasonable  to  suppose  that  if  19  deaths 
from  a  so-called  new  disease  were  reported,  there  must  have  been  many  cases 
of  the  same  disease  that  were  not  recognized.  The  following  year  there  was 
only  one  death  from  this  cause  reported  in  Boston.  Since  that  time  the 
death-returns  have  shown  a  gradual  increase  in  the  number  of  deaths.  In 
1863  and  18fi4,  in  Boston,  with  a  population  of  186,526,  there  were  353  and 
287  deaths,  respectively.  From  1865  to  1874  there  were  very  few  deaths 
from  diphtheria.  In  1875  the  number  of  deaths  from  this  disease  increased 
to  an  alarming  extent.  In  1881  there  was  (juite  a  severe  epidemic  of  this 
disease  in  this  city,  the  deaths  for  that  period  numbering  802,  giving  a  rate 
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per  1000  of  the  living  of  2.178.  Since  1881  the  number  of  deaths  from 
diphtheria  has  varied  from  285  to  878  each  year.  The  number  of  cases  re- 
ported in  1894  was  3019,  with  878  deaths,  making  the  death-rate  from  this 
disease  per  1000  of  the  living  for  1894,  1.803,  while  that  of  1893  was  1.145. 
The  most  marked  increase  in  the  cases  of  diphtheria  in  1894,  as  compared 
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Fig.  597.— Chart  of  the  total  number  of  cases  of  diphtheria  in  Boston,  by  months,  for  five  years. 

with  1893,  occurred  in  the  last  six  months  of  the  year.  The  ratio  of  deaths 
per  1000  for  1895  Avas  1.173,  and  that  for  1896  was  0.980. 

In  England  the  increase  of  the  mortality  from  diphtheria  has  been  much 
more  marked  in  the  larger  towns  than  in  the  rural  districts.  In  London  this 
has  been  more  particularly  noticeable. 

D^tiology. — The  discovery  by  Klebs  of  the  bacillus  of  diphtheria  in 
1883  and  the  investigations  by  Loffler  a  year  later,  placed  the  etiology  of 
diphtheria  upon  a  scientific  basis.  The  result  of  these  researches  shows  con- 
clusively that  diphtheria  is  distinctly  a  contagious  disease ;  that  it  never 
originates  spontaneously  ;  that  it  is  a  local  disease ;  and  that  the  constitu- 
tional symptoms  are  due  not  to  the  presence  of  the  organism  in  the  blood, 
but  to  the  toxin  caused  by  the  growth  of  tlie  bacillus. 

It  is  now  generally  conceded  that  imperfect  drainage  and  unsanitary  con- 
ditions should  not  be  considered  important  factors  in  increasing  the  frequency 
of  this  disease.  Twenty  years  ago  diphtheria  was  considered  to  be  a  filth- 
disease,  but  careful  investigation  of  the  course  of  epidemics  in  various  cities 
and  towns  has  shown  conclusively  that  diphtheria  is  no  more  prevalent  Avhere 
unsanitary  conditions  exist  than  where  the  general  sanitation  is  good. 

The  influence  of  mild  cases  of  diphtheria  in  the  public  schools  has  a 
marked  eifect  on  the  prevalence  of  the  disease.  The  accompanying  chart, 
which  gives  the  number  of  cases  of  diphtheria  reported  in  Boston,  Massachu- 
setts, by  months,  for  five  years,  shows  that  Avhen  the  schools  are  in  session  the 
number  of  cases  is  much  greater  than  during  vacation-time,  in  the  months 
of  July  and  August. 

Cows  may  have  diphtheria,  and  when  suffering  from  the  disease  may  be  a 
source  of  infection.  Klein,  in  a  report  to  the  Local  Government  Board  of 
London,  traced  an  epidemic  of  the  disease  to  milk  from  cows  that  gave  un- 
mistakable evidence  of  being  ill  of  diphtheria.  Small  areas  of  false  mem- 
brane were  found  on  the  teats  of  these  cows.  Cultures  made  from  these 
lesions  contained  the  diphtheria-bacillus.    Cats  fed  on  the  milk  from  these 
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cows  contracted  (liphtheriii.  While  there  is  no  positive  evidence  that  the 
milk  in  the  udder  contained  the  germ  of  the  disease,  there  is  every  reason  to 
believe  that  the  milk  was  contaminated  by  the  hands  of  the  milkers. 

One  factor  in  the  spread  of  diphtheria  is  the  existence  of  this  disejise 
in  cats  and  dogs.  Diphtheria  manifests  itself  in  cats  and  dogs,  not  by  the 
presence  of  marked  membrane  in  the  throat,  but  by  the  condition  of  the  lungs 
simulating  pneumonia.  The  animal  lias  a  peculiar  strident  cough,  has 
anorexia,  and  loses  flesh  rapidly.  If  children  are  allowed  to  play  with 
animals  suffering  from  this  disease,  they  may  contract  it  from  them. 

The  area  of  infection  of  diphtheria  is  not  as  great  as  that  of  scarlet  fever, 
but  that  it  is  a  distinctly  contagious  disease  must  be  admitted.  The  dis- 
charge from  the  nose  and  the  secretions  from  the  mouth  may  be  the  carriers 
of  the  contagium,  hence  the  im|)ortancc  of  burning  or  disinfecting  all  articles 
soiled  by  these  discharges.  Kissing  frequently  conveys  the  germs  of  the 
disease  from  one  person  to  another. 

Morbid  Anatomy. — Diphtheria  nuist  be  considered  a  local  disease  at 
the  outset;  and  the  symptoms  that  occur  later  are  the  result  of  the  toxin 
caused  by  the  growth  of  the  bacilli.  The  growth  of  these  organisms  causes 
the  formation  of  false  membrane,  which,  according  to  Weigert,  as  stated  by 
Councilman,'  is  due  to  a  necrosis  of  the  epithelial  surfaces.  The  exudation 
from  the  vessels  beneath  coming  in  contact  with  the  necrosed  tissue  coagulates 
and  forms  fibrin.  Wagner'  says  the  presence  of  the  membrane  is  due  to  hyper- 
emia and  inflammation  of  the  tissues  beneath,  and  that  there  is  a  fibrinous 
metamorphosis  of  the  epithelial  cells.  Heubner'  found  that  in  the  beginning 
of  the  disease  membrane  was  formed  in  the  most  superficial  layers  of  the 
epithelial  cells  and  gradually  extended  to  the  deeper  ones.  The  appearance 
of  the  membrane  during  the  first  twelve  hours,  as  compared  with  its  appear- 
ance forty-eight  hours  later,  is  explained  by  this  view  of  Heubner.  The 
membrane  in  diphtheria  is  generally  of  a  grayish-white  color,  and,  as  a  rule, 
cannot  be  easily  detached ;  but  this  is  not  universally  the  case,  as  frequently 
it  is  white,  and  appears  only  in  small  circumscribed  patches  easily  detached. 
The  membrane  sometimes  early  in  the  disease  assumes  a  gangrenous  appear- 
ance, which  is  an  omen  of  very  grave  import.  Nasal  diphtheria  is  character- 
ized by  a  profuse  nasal  discharge,  and  it  is  the  exception  that  any  membrane 
can  be  detected  without  a  rhinoscopic  examination.  Diphtheria  of  the  eye, 
often  caused  by  the  transmission  of  the  germs  of  the  disease  from  the  nose, 
is  of  frequent  occurrence.  There  is  great  swelling  of  the  lids,  intense  con- 
gestion of  the  conjunctivae,  and  frequently,  but  not  always,  the  formation  of 
a  false  membrane.  Frequently  the  pharyngeal  inflammation  extends  through 
the  Eustachian  tube  and  causes  an  infiamraation  of  the  middle  ear.  The 
membrane  may  extend  into  the  larynx,  giving  rise  to  marked  dyspnea. 
Below  the  vocal  cords  the  membrane  is  not  very  firmly  attached  to  the  sub- 
jacent tissues  and  is  frequently  coughed  up.  Fig.  698  represents  membran- 
ous casts  of  the  trachea  coughed  up  by  a  patient  ill  with  diphtheria.  Casts 
of  the  right  and  left  bronchi  can  be  clearly  seen. 

Membrane  may  extend  into  the  various  ramifications  of  the  bronchi. 
The  heart  may  be  of  a  grayish-yellow  color,  and  when  death  occurs  late  in 
the  disease,  may  show  evidences  of  fatty  degeneration.  The  kidneys,  as  a 
rule,  are  enlarged  ;  and  on  section  the  (iortex  is  found  swollen  and  the  region 
of  the  convoluted  tubes  opaque.  When  death  occurs  late  in  the  disease, 
during  apparent  convalescence,  there  are  no  characteristic  mjicroscopic  lesions 
found,  as  a  rule,  at  the  autopsy.  Microscopical  examination,  however,  of 
'  Boston  Medical  and  Surgical  Journal,  cxxxiii.,  10,  p.  231. 
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the  nerves  shows  in  the  majority  of  instances  marked  degeneration  of  the 
nerve-tissue. 

Prophylaxis. — The  importance  of  isolating  every  case  of  doubtful 
sore  throat  cannot  be  overestimated,  and  it  is  also  equally  important  to  isolate 
every  child  who  has  a  profuse  nasal  discharge,  until  the  diagnosis  can  be 
definitely  made  by  means  of  a  bacteriological  examination.  It  is  a  trite 
saying,  but  nevertheless  true,  that  mild  cases  of  contagious  disease  are  much 
more  dangerous  to  the  public  health  than  the  severer  ones.  The  writer  has 
investigated  quite  a  number  of  outbreaks  of  diphtheria  which  could  be 
definitely  traced  to  mild  cases  of  the  disease,  cases  so  mild  that  no  physician 
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saw  them.  Too  much  emphasis  cannot  be  laid  upon  the  danger  of  per- 
mitting children  with  ]irofuse  nasal  discharges,  loaded  with  the  bacilli  of 
diphtheria,  to  mingle  with  others.  The  careful  medical  inspection  of  schools, 
in  order  that  children  suffering  from  mild  attacks  of  diphtheria  may  be 
isolated  at  their  homes,  is  a  very  important  factor  in  prophylaxis.  When  a 
patient  is  taken  ill  with  diphtheria,  he  should  be  placed  in  an  upper  room 
of  the  house.  All  hangings,  stuffed  furniture,  and  carpets  should  be  removed 
from  the  sick-room.  If  possible,  only  one  person  should  attend  upon  the  patient, 
and  she  should  wear  cotton  gowns,  which  should  be  frequently  changed  and 
disinfected.  All  discharges  from  the  patient  should  be  disinfected  by  corrosive 
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sublitiuitc,'  1  part  to  500,  or  by  a  solution  of  carbolic  acid,  1  part  to  20.  No- 
liaiulkcrcliiefs  .should  be  used,  but  in  place  of  them  pieces  of  old  cotton-cloth 
should  be  employed  to  receive  the  discharges  from  the  nose  and  mouth.  These 
pieces  of  cloth  should  be  burned.  All  utensils  should  be  sterilized  in  boiling 
water  or  by  washing  -with  a  solution  of  corrosive  sublimate,  care  being  taken, 
however,  to  thoroughly  wash  them  after  the  immersion  in  corrosive  sublimate. 
The  room  should  be  well  ventilated  and,  if  possible,  should  have  a  sunny 
exposure.  An  abundance  of  sunlight  in  the  room  of  a  patient  is  of  very 
great  importance.  The  germicidal  properties  of  sunlight  have  been  very 
clearly  demonstrated  by  v.  Esmarch.  In  his  experiments  he  proved  con- 
clusively that  the  bacilli  of  diphtheria  in  culture-tubes  and  on  cloth  were 
destroyed  in  from  four  to  five  hours.  Pure  air  and  plenty  of  sunlight  are 
Nature's  most  effective  germicides.  Burning  sulphur  in  a  room  where  a 
patient  is  ill  is  a  most  reprehensil)le  practice.  It  not  only  fails  to  do  any 
good,  but  is  a  source  of  very  great  annoyance  to  the  patient  andlnurse.  The 
nurse  should  always  carefully  disinfect  her  hands  with  corrosive  sublimate 
after  any  manipulations  of  the  patient,  and  it  is  well  to  frequently  wash  the 
mouth  with  Dobell's  solution,  1  part  to  3.  The  physician,  when  making  his 
visit,  should  wear  a  cotton  gown,  and  should  be  particularly  careful  to  wasli 
his  hands  in  a  solution  of  corrosive  sublimate  after  his  visit.  Careful  atten- 
tion to  these  various  details  diminishes  the  chance  of  spreading  the  disease. 

After  the  recovery  or  death  of  the  patient,  the  mattresses  and  blankets 
should  be  sterilized  by  superheated  steam.    The  floors  and  woodwork  should 
be  washed  with  a  solution  of  corrosive  sublim;ito,  1  part  to  500.:     The  walls 
of  the  room,  if  ])ainted,  should  be  washed  in  a  similar  manner.    If  pai)cred, 
the  paper  should  be  removed.    The  ceiling  should  be  whitened  or  tinted. 
All  washable  materials  should  be  boiled  for  an  hour.    Books  and  toy.s  had 
better  be  burned,  as  there  is  no  way  of  disinfecting  these  articles  properly. 
The  experiments  of  Koch  in  1888  proved  conclusively  that  sulphurous  acid 
gas,  in  the  manner  in  which  it  was  usually  employed,  was  useless  and  that 
this  method  of  disinfection  was  misleading.    It  has  been  shown  in  the  labor- 
atory that  various  micro-organisms  exposed  under  a  bell-glass  to  the  fumes 
of  sulphurous  acid  gas  for  twenty-four  hours  have  been  destroyed,  yet  this 
is  no  proof  that  sulphurous  acid  gas  is  an  efficient  disinfectant  for  apart- 
ments.   The  conditions  in  the  rooms  of  a  house  are  entirely  different  from 
those  under  a  bell-glass.    It  is  impossible  to  make  a  room  in  a  house  air- 
tight, and  for  this  reason  sulphurous  acid  gas  cannot  be  considered  a  reliable 
disinfectant  in  these  cases.    For  the  purpose  of  investigating  the  true  germi- 
cidal value  of  sulphurous-acid-gas  disinfection,  a  few  experiments  were  made- 
by  the  writer.  Six  test-tubes,  containing  each  about  10  c.c.  of  the  water  from 
the  tap,  colored  slightly  with  rosolic  acid  and  plugged  in  the  usual  way,  were 
exposed  to  the  fumes  of  sulphurous  acid  gas  for  six  hours  in  a  room  where 
there  had  been  a  case  of  diphtheria.    The  cotton  plugs  from  three  of  the 
tubes  were  removed  just  before  the  room  Avas  closed  and  replaced  as  soon  as 
the  room  was  entered.    It  was  found  that  the  color  of  the  rosolic  acid  was 
discharged  by  the  sulphurous  acid  gas  in  all  of  them,  proving  that  the  gas 
had  peneti-ated  into  the  interior  of  the  tubes.    Cultures  on  gelatin-plates 
made  from  all  these  tubes  showed  a  growth  of  the  comiuon  organisms  found 
in  drinking-water.    The  number  of  colonies,  however,  that  developed  in  the 
gelatin-plates  was  not  so  great  as  that  which  developed  in  the  plates  used  for 
the  control-experiment.    In  the  second  experiment  six  test-tubes — one  of 
which  contained  a  pure  culture  of  the  diphtheria-bacillus  on  cotton  cloth  ; 
a  second,  containing  a  pure  culture  of  the  spirillum  of  Asiatic  cholera  pre- 
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pared  in  a  similar  manner;  a  tliird,  a  culture  of  tlie  diphtheria-bacillus  in 
bouillon ;  a  fourth  tube,  containing  a  culture  in  bouillon  of  the  spirillum 
of  Asiatic  cholera,  of  the  diphtheria-bacillus,  and  of  the  bacillus  \>yo- 
cyaneus;  a  fifth  tube,  containing  a  pure  culture  of  the  diphtheria 
bacillus  on  blood-serum,  and  a  sixth  tube,  containing  the  water  from 
the  tap — were  used.  These  tubes,  plugged  in  the  usual  way  and  the  con- 
tents colored  slightly  with  rosolic  acid,  were  exposed  to  sulphurous  acid 
gas  for  six  hours  in  the  presence  of  moisture.  As  in  the  previous  experi- 
ment, the  plugs  were  removed  from  three  of  the  tubes.  The  color  was  found 
to  be  discharged  from  the  rosolic  acid  in  all  of  them.  Cultures  made  from 
these  tubes  were  found  to  contain  all  the  organisms  with  which  the  initial 
tubes  had  been  inoculated,  with  one  exception,  that  of  the  tube  in  which 
there  were  three  organisms.  In  this  tube  the  spirillum  of  Asiatic  cholera 
was  not  found.  The  growth  was  not  very  abundant  in  the  inoculations  made 
from  these  tubes.  It  therefore  seems  evident  from  this  limited  investiga- 
tion that,  while  sulphurous  acid  gas  may  possibly  inhibit  the  growth  of 
pathogenic  organisms,  it  certainly  does  not  destroy  them.  Chlorin  gas,  when 
evolved  in  the  presence  of  steam,  is  one  of  the  most  efficient  disinfectants, 
but  the  objection  to  it  is  the  fact  that  it  ruins  all  metal  with  which  it  comes 
in  contact.  Fischer  has  proved  by  his  exjjeriments  that  if  the  spores  of  the 
anthrax-bacillus  were  exposed  in  moist  air  to  chlorin  gas  they  were  destroyed 
after  an  exposure  for  one  hour.  The  disinfectant  known  as  electrozone, 
which  is  made  by  the  decomposition  of  sea-water  with  a  current  of  elec- 
tricity, contains  a  large  proportion  of  chlorin  with  a  small  quantity  of  iodin 
and  bromin.  Recent  experiments  prove  that  this  agent  possesses  powerful 
antiseptic  and  germicidal  properties.  There  can  be  no  doubt  regarding  its 
deodorizing  powers. 

Steam  under  pressure  is  now  considered  to  be  the  only  proper  method  of 
disinfecting  mattresses,  wearing-apparel,  and  carpets.  It  is  important  to  take 
the  precaution  of  removing  all  leather  and  horn  buttons,  as  these  materials 
will  not  stand  the  high  temperature.  There  are  various  forms  of  steam 
disinfecting  apparatuses  manufactured  abroad,  and  those  made  in  this  country 
are  modelled  on  the  same  plan.  Geueste  and  Herscher  of  Paris  manu- 
facture a  stationary  and  a  movable  apparatus.  The  stationary  one  consists 
of  a  large  iron  cylinder  capable  of  sustaining  a  pressure  of  twenty  pounds 
to  the  square  inch.  At  each  end  of  the  cylinder,  Avhich  is  placed  in  a 
horizontal  position,  are  cast-iron  heads  moving  on  hinges  and  adapted 
with  screw  bolts,  so  that  they  can  be  tightly  closed.  A  tight  partition-^\•all 
separates  the  ends,  so  that  there  can  be  no  communication  between  the  room 
where  the  infected  articles  are  put  in  and  that  from  which  the  disinfected 
articles  are  removed.  At  the  bottom  is  a  coil  of  closed  steam-pipes  for  the 
purpose  of  heating  the  interior  of  the  cylinder ;  at  the  top  is  a  set  of  per- 
forated pipes  for  introducing  steam.  An  appliance  for  exhausting  the  air  to 
increase  the  penetrating  power  of  the  su])erheated  steam  is  attached  to  the 
apparatus.  The  movable  one,  the  prinicple  of  which  is  the  same  as  that  of 
the  stationary,  is  mounted  on  wheels  and  weighs  about  as  much  as  a  fire- 
engine.  The  steam  is  generated  by  a  fire-box  at  the  lower  part  of  the 
cylinder.  Heinieberg  of  Berlin  manufactures  a  similar  movable  apparatus, 
which  has  some  slight  improvements  over  that  of  Genestc  and  I-Terscher.  These 
movable  disinfecting  cylinders  can  be  used  with  great  advantage  in  sparsely- 
settled  districts,  but  are  not  adapted  for  use  in  a  thickly-settled  locality. 
Numerous  experiments  show  conclusively  that  a  temperature  of  about  212° 
F.  for  one  hour  will  destroy  all  micro-organisms,  and,  therefore,  where  heat 
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can  be  properly  applied  without  injury  to  the  articles,  it  is  the  very  best 
method  of  disinfection.  In  disinfecting  by  heat  in  one  of  these  steam- 
cylinders  it  is  important  to  raise  the  temperature  to  250°,  which  means  a 
steam-pressure  of  fifteen  pounds  to  the  square  inch,  for  an  hour,  in  order  that 
the  heat  may  penetrate  into  the  interior  of  mattresses  and  rolls  of  blankets. 
The  best  method  of  disinfecting  upholstered  furniture  is  an  open  question. 
The  only  available  method  of  accomplishing  this  end  is  by  immersion  in 
boiling  naphtha  for  two  or  three  hours.  Although  there  are  no  reliable 
bacteriological  experiments  on  this  point,  yet  as  most  of  the  coal-oil  products 
are  disinfectants  of  greater  or  less  value,  and  as  it  has  been  definitely  settled 
that  the  thermal  death-point  of  many  organisms  is  about  160°  F.,  it  seems 
reasonable  to  suppose  that  this  method  of  disinfection  for  these  articles  is  of 
practical  use.  The  va])or  of  formaldehyd,  judging  from  the  results  of  the 
experiments  of  Vaillard  and  Lemoine,  is  a  germicide  of  some  value.  The 
apparatus  required  is  inexpensive  and  its  use  not  difficult.  More  extended 
experiments,  however,  are  necessary  before  the  efficacy  of  this  mode  of  dis- 
infection can  be  absolutely  accepted. 

Symptomatology. — The  period  of  incubation  of  diplitlieria  is  from  two 
to  three  days.  The  disease  is  ushered  in  by  a  slight  chill  and  a  general  feel- 
ing of  malaise.    In  children  the  onset  in  certain  instances  may  commence 
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Fig.  599.— Temperature-chart  in  diphtheria  without  Fig.  600.— Temperature-ehart  in 

antitoxin.  diphtheria  with  antitoxin. 


with  a  slight  convulsion.  There  is  a  feeling  of  })ain  and  soreness  in  the 
throat ;  dysphagia  is  not  a  prominent  symptom  at  the  commencement  of  the 
attack.  There  is  a  peculiar  dark-red  appearance  of  the  mucous  membrane 
of  the  mouth  which  is  characteristic  of  the  disease,  and,  although  not  always 
seen,  yet  it  is  sufficiently  common  to  be  classed  as  one  of  the  symptoms.  At 
the  end  of  twelve  to  twenty-four  hours  a  small  patch  of  membrane  of  a 
grayish  or  dirty-white  color  appears.  This  membrane  may  extend  very 
rapidly,  so  that  in  the  course  of  twenty-four  hours  the  tonsils  and  uvula  may 
be  covered  by  it.  Sometimes  the  membrane  becomes  gangrenous  and  there 
is  an  extremely  disagreeable  fetid  odor  from  the  patient.  At  this  stage  a 
profuse  nasal  discharge  may  appear ;  and  if  the  membrane  extends  and  the 
patient  becomes  septic,  spots  of  ecchymosis  appear  on  various  parts  of 
the  body.  These  spots  of  ecchymosis  are  of  very  grave  import.  Few 
cases  in  which  these  symptoms  appear  recover.  The  difficulty  of  swallowing 
now  increases;  the  patient  is  in  a  listless  condition  or  may  be  delirious. 
Delirium  of  an  active  type  is  not  a  common  symptom  in  di]ihthcria,  although 
it  sometimes  occurs.  An  eruption  resembling  scarlet  fever  may  appear  in  the 
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later  stages.  Hemorrhages  may  occur  from  the  nose  and  mouth.  The  tem- 
perature, as  a  rule,  is  not  much  elevated,  but  in  certain  instances,  on  the 
second  or  third  day  of  the  attack,  may  rise  to  104°  F.  The  accompanying 
charts  (Figs.  599,  600)  give  the  temperature  in  diphtheria  without  antitoxin 
and  with  antitoxin.  In  some  instances  the  temperature  may  be  subnormal. 
A  subnormal  temperature  is  greater  cause  for  anxiety  than  a  moderately  ele- 
vated one.  The  pulse  is  rapid  and  weak  and  does  not  always  bear  any 
relation  to  the  temperature.  Sometimes  the  pulse  is  very  slow ;  and  when 
this  occurs  it  is  an  indication  of  the  profound  impression  of  the  toxin  of 
diphtheria  upon  the  nervous  centers.  There  is  anorexia  and,  frequently, 
nausea  and  vomiting.  Diarrhea  is  frequent,  but  it  is  not  a  constant  symptom. 
In  the  laryngeal  cases  it  is  the  exception  rather  than  the  rule  that  any  mem- 
brane is  visible  in  the  mouth.  There  is  marked  stenosis  of  the  larynx,  char- 
acterized by  a  cyanotic  hue  of  the  face  and  by  marked  retraction  just  below 
the  xiphoid  cartilage.  Supraclavicular  retraction  is  also  a  prominent  symp- 
tom, more  marked  in  older  children  and  young  adults.  The  patient  is  rest- 
less, is  constantly  opening  his  mouth  in  the  vain  attempt  to  get  air  into  the 
lungs.  In  adults  retraction  of  the  thoracic  walls  is  not  a  very  marked  symp- 
tom. Attacks  of  dyspnea  may  occur  very  suddenly  in  the  course  of  a  mild 
attack  of  the  disease.  A  peculiar  harsh,  brassy  cough  is  a  symptom  of  very 
frequent  occurrence  in  laryngeal  diphtheria.  These  attacks  of  suffocation  are 
sometimes  relieved  by  the  expulsion  of  large  pieces  of  membrane. 

In  the  acute  stage  of  diphtheria  death  is  caused  by  either  laryngeal  stenosis 
or  by  the  toxin  generated  from  the  growth  of  the  bacilli.  In  the  later  stages 
of  the  disease  or  during  convalescence  a  fatal  issue  is  due  to  the  action  of  the 
toxin  on  the  nervous  centers.  Pneumonia  and  broncho-pneumonia  are  very 
frequent  complications  in  the  course  of  diphtheria.  A  streptococcous  infec- 
tion, abscess  of  the  cervical  glands,  and  a  purulent  inflammation  of  the  joints 
may  occur.  Inflammation  of  the  middle  ear  not  infrequently  is  observed. 
In  the  later  stages  or  during  apparent  convalescence  paralysis  very  frequently 
appears.  Palatal  paralysis  is  frequently  seen,  characterized  by  a  nasal  voice 
and  by  the  passage  of  fluids  through  the  nose  during  the  act  of  swallowing. 
This  form  of  paralysis  may  be  so  marked  that  there  is  inability  to  swallow  a 
sufficient  amount  of  food,  and  the  patient  is  in  danger  of  dying  from  inanition. 
Ocular  paralysis  also  frequently  occurs,  characterized  by  inability  to  read, 
dilated  pupil,  and  also  in  certain  instances  by  double  vision.  There  may  also 
be  a  general  paralysis,  in  which  the  patient  lies  in  a  listless  state  in  bed,  unable 
to  raise  his  head  or  to  move  his  arms  and  legs  beyond  a  limited  extent.  There 
is  sometimes  a  peripheral  neuritis,  in  which  the  pain  and  discomfort  are  very 
marked.  Paralysis  of  the  pneumogastric  nerve,  characterized  by  obstinate 
vomiting  and  failure  of  the  action  of  the  heart,  is  a  frequent  cause  of  death 
during  apparent  convalescence  from  the  disease. 

Diagnosis. — The  discovery  of  the  bacillus  of  diphtheria  by  Klebs,  in 
1883,  and  the  further  study  of  this  organism  by  Loffler,  have  given  us  a 
ready  method  of  diagnosis  by  the  aid  of  bacteriology.  Much  has  been  said 
regarding  laboratory  diphtheria  and  clinical  diphtheria  :  clinicians  having 
claimed  that,  in  certain  cases  where  the  membrane  in  the  fauces  had  the 
characteristic  appearance  of  a  diphtheritic  membrane,  the  bacteriologists 
failed  to  detect  the  specific  organism  of  the  disease.  As  a  matter  of  fact, 
from  personal  study  of  something  over  3000  cases  of  diphtheria,  both  clinically 
and  bacteriologicaily,  it  seems  to  me  that  the  failure  to  detect  the  organism 
has  occurred  so  seldom  that  it  does  not  invalidate  the  accuracy  of  a  bacterio- 
logical diagnosis.    If  the  cultures  are  taken  properly,  if  the  culture-medium 
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is  in  a  suitable  condition,  and  if  the  staining  is  done  secundum  artem,  the 
faihire  to  detect  the  organism  very  rarely  occurs.  A  very  great  source  of 
error  is  the  fact  that  when  taking  tlie  culture  the  swab  or  the  platinum  needle 
is  rubbed  over  the  surface  of  the  membrane  in  the  very  position  wiiere  the 
organisms  are  most  likely  to  die.  The  edge  and,  if  possible,  the  under  sur- 
face of  the  diphtheritic  membrane  are  the  proper  places  from  which  to  take 
the  cultures.  It  is  also  well  to  take  a  second  culture  from  the  secretions  of 
the  mouth.  In  nasal  diphtheria  where  no  membrane  is  visible,  the  profuse 
secretion  from  the  nose  is  invariably  found  to  be  loaded  with  the  bacilli.  A 
second  source  of  error  is  the  use  of  an  antiseptic  gargle  a  short  time  before 
the  culture  is  taken.  Practical  experience  has  shown  that  when  this  is  done 
the  bacilli  of  diphtheria  are  not,  as  a  rule,  found  in  the  culture-medium, 
althougli  other  organisms,  such  as  cocci  and  streptococci,  may  be  present. 

The  organism  that  causes  diphtheria,  not  only  in  human  beings  but  in  the 
lower  animals,  is  a  small  bacillus,  straight  or  slightly  curved,  with  rounded 


Fig.  601.— Bacillus  diphtherise,  from  a  culture  upon  blood-serum ;  X  1000  (Friinkel  and  I'feiflfer). 

ends,  having  a  diameter  of  0.5  to  0.8/i  and  from  2.5  to  3//  in  length  (Fig.  601)  ; 
or,  in  other  words,  the  length  of  this  organism  is  about  one-half  that  of  the 
diameter  of  a  red  blood-corpuscle.  This  organism  requires  a  peculiar  stain, 
which  is  known  as  Loffler's  methylene-blue,  consisting  of  a  saturated  alcoholic 
solution  of  methylene-blue  (30  c.c),  and  of  a  watery  solution  of  caustic  potash, 
1  part  to  10,000  (100  c.c.).  Hunt's  differential  stain  is  of  great  assistance  in 
doubtful  cases.  This  stain  is  composed  of  a  watery  solution  of  methylene-blue, 
a  10  per  cent,  watery  solution  of  tannic  acid,  and  a  dilute  watery  solution  of 
methyl-orange  as  a  counter-stain.  When  the  bacillus  of  diphtheria  is  stained 
by  this  method  the  pole-granules  are  brought  out  with  great  distinctness, 
while  the  body  of  the  organism  is  of  a  light  greenish-yellow  color.  So  far 
as  is  known,  no  other  organism  presents  this  peculiar  appearance  when  stained 
in  this  way.  The  bacillus  of  diphtheria  is  an  aerobic,  non-motile,  non-lique- 
fying organism.  It  does  not  form  spores,  wliich  has  an  important  bearing  on 
the  subject  of  disinfection.  Although  this  organism  grows  on  all  the  usual 
culture-media,  the  growth  is  more  characteristic  on  Loffler's  mixture,  which 
is  composed  of  3  parts  of  blood-serum  and  1  part  of  bouillon  containing  1 
per  cent,  of  peptone,  1  per  cent,  of  grape-sugar,  and  one-half  of  1  jier  cent. 
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of  sodium  chloric!.  On  this  culture-mediiini,  at  the  temperature  of  the  blood, 
the  growth  is  very  abundant,  so  that  at  the  end  of  twonty-four  hours  small, 
round,  elevated  colonies  of  a  grayish-white  color  and  dry  appearance  will  be 
seen.  In  laryngeal  cases  of  diphtheria  where  no  membrane  is  seen,  cultures 
from  the  mouth  invariably  give  a  negative  result.  If  the  case  requires 
operation,  cultures  from  the  intubation-tube  or  from  the  tracheotomy-tube,  as 
a  rule,  show  the  presence  of  the  bacillus.  The  fact  that  in  these  laryngeal 
cases  a  negative  result  is  obtained,  has  led  many  to  throw  discredit  upon  this 
method  of  diagnosis ;  but  a  consideration  of  the  anatomy  of  the  parts  must 
lead  one  to  the  conclusion  that  we  should  not  expect  to  find  the  organism  in 
these  cases,  for  the  false  membrane  is  situated  so  far  down  in  the  larynx  that 
it  is  impossible  to  reach  it.  Another  point  of  interest  that  has  been  proved 
by  clinical  experience  is  the  fact  that  these  laryngeal  cases,  unless  associated 
with  nasal  diphtheria,  are  not  particularly  infectious. 

The  statement  has  been  made  that  diphtheria-bacilli  may  be  found  in  the 
throats  of  healthy  individuals  who  have  been  exposed  to  diphtheria  ;  and  while 
this  is  true  in  certain  instances,  it  is  so  rare  that  very  little  weight  should 
be  given  to  it.  The  result  of  the  examination  of  the  throats  of  thirty  nurses 
on  duty  in  the  diphtheria-wai'ds  of  the  South  Department  of  the  Boston  City 
Hospital  proved  the  presence  of  this  organism  in  only  one  instance.  The  ex- 
istence of  an  organism  resembling  the  bacillus  of  diphtheria  found  in  healthy 
throats,  and  known  as  the  pseudo-diphtheria-bacillus,  has  been  used  as  an  argu- 
ment against  the  accuracy  of  this  method  of  diagnosis;  but  this  oi'ganism  is  so 
seldom  found  that  it  is  not  a  very  important  factor.  It  has  also  cultural 
peculiai'ities  which  assist  in  its  differentiation  from  the  true  diphtheria- 
bacillus.  Abbott  has  made  a  bacteriological  study  of  53  cases  of  simple 
sore  throat,  and  in  only  4  of  these  was  a  bacillus  found  which  resembled 
that  of  diphtheria.  The  examination  of  cultures  from  130  non-diphtheritic 
throats,  made  by  the  writer,  showed  that  the  existence  of  this  bacillus  was  not 
sufficiently  frequent  to  be  an  element  of  error  in  bacteriological  diagnosis. 
In  the  cultures  from  these  130  throats,  bacilli  of  many  varieties  were  found  \ 
but  in  no  instance  was  an  organism  seen  that  with  care  would  be  likely  to  be 
mistaken  for  the  bacillus  of  diphtheria. 

The  bacilli  of  diphtheria  may  be  present  a  long  time  after  recovery,  and 
when  this  occurs  the  individual  must  be  considered  a  source  of  danger,  unless 
it  has  been  shown  by  repeated  experiments  on  guinea-pigs  that  the  organisms 
are  non-virulent.  The  length  of  time  that  the  bacillus  continues  after  the  dis- 
appearance of  the  membrane  varies  in  each  case.  Instances  are  reported  in 
which  positive  cultures  were  obtained  sixty  days  after  the  disappearance  of 
the  membrane.  The  organism  remains  much  longer,  as  a  rule,  in  nasal  cases. 
The  average  length  of  time  is  about  ten  days,  as  proved  by  an  analysis  of 
1972  cases  treated  at  the  South  Department  of  the  Boston  City  Hospital. 

Prognosis. — Diphtheria  must  be  considered  an  extremely  fatal  disease, 
the  percentage  of  mortality  in  severe  epidemics  being  as  high  as  50.  In 
Boston,  from  1878  to  1894,  the  highest  death-rate  of  cases  reported  to  the 
board  of  health  in  any  one  year  was  35.7  per  cent. ;  the  lowest  death-rate 
for  any  one  year  was  26.44  per  cent.,  with  an  average  of  30.7  per  cent. 
As  these  figures  are  based  on  24,813  cases,  the  fatality  of  the  disease  is  evi- 
dent. The  prognosis,  even  in  mild  cases,  must  always  be  guai'ded.  When 
there  is  extensive  membrane,  profuse  nasal  discharge,  and  marked  septic 
odor,  the  prospect  of  recovery  is  very  slight.  A  gangrenous  membrane  is 
cause  for  an  unfavorable  prognosis.  The  laryngeal  cases  that  come  to  oper- 
ation, in  certain  instances  succumb  to  broncho-pneumonia;  in  others,  death 
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is  caused  by  extension  of  the  membrane  into  the  bronchi ;  the  prognosis, 
therefore,  in  these  cases,  must  be  doubtful.  The  paralysis  that  occurs  as  a 
late  symptom,  if  the  muscles  of  respiration  are  not  affected,  generally  ends 
in  recovery.  Failure  of  the  action  of  the  heart,  characterized  by  a  slow 
pulse,  is  a  very  grave  omen  ;  few  cases  of  this  nature  recover.  Degeneration 
of  the  pneumogastric  nerve,  characterized  by  persistent  vomiting,  irregular 
respiration,  and  a  slow  and  irregular  pulse,  renders  death  certain.  Spots  of 
ecchymosis  are  very  unfavorable  symptoms,  and  epistaxis  is  of  the  gravest 
import.  Sepsis,  both  in  the  operative  and  non-operative  cases,  is  the  fore- 
runner of  death.  After  apparent  convalescence  has  commenced,  the  liability 
to  failure  of  the  action  of  the  heart  must  be  considered.  Convalescence  is 
always  slow  and  tedious  in  the  severer  cases. 

Treatment. — As  diphtheria  is  a  depressing  disease,  alcoholic  stimula- 
tion should  be  commenced  at  the  outset.  The  quantity  of  alcohol  that  a 
young  child  will  take  with  positive  benefit  in  a  severe  attack  is  surprisingly 
large.  Whiskey  or  brandy  must  be  given.  It  is  well  to  commence  in  severe 
cases,  in  a  child  from  one  to  two  years  of  age,  with  a  dose  of  from  one  to 
two  drams  every  four  hours,  watching  carefully  the  effect  on  the  pulse  and 
on  the  general  condition.  Digitalis  should  also  be  administered  in  appropri- 
ate doses  early  in  the  disease.  Strychnia  may  be  given  in  the  later  stages  if 
there  are  indications  of  commencing  heart-failure.  When  there  is  a  great 
collection  of  mucus  in  the  air-passages,  atropia  sometimes  proves  to  be  of 
great  benefit.  In  cases  of  collapse  the  use  of  nitro-glycerin  sometimes  gives 
marked  relief.  Mercuric  chlorid  in  small  doses  has  been  given  apparently 
with  advantage  in  a  certain  number  of  cases. 

Antitoxin,  however,  is  the  most  important  agent  in  the  treatment  of 
diphtheria,  and  must  be  administered  early  in  the  disease.  The  healing- 
serum  has  been  in  general  use  some  three  years,  and  the  results  obtained 
from  it  are  as  favorable  to-day  as  they  were  when  the  attention  of  medical 
men  was  first  called  to  it.  The  animals  that  are  to  furnish  antitoxin  are 
rendered  immune,  so  that  the  diphtheria-toxin  has  no  effect  on  them.  The 
toxin  is  prepared  by  cultivating  virulent  diphtheria-bacilli  in  bouillon  for 
one  mouth  at  a  temperature  of  37°  C,  or  98.5°  F.,  so  that  the  poison  may 
accumulate.  Before  commencing  to  prepare  the  toxin  the  virulence  of  the 
diphtheria-bacilli  must  be  tested  by  its  effect  on  guinea-pigs.  A  procedure 
requiring  less  time  has  been  advocated  by  MM.  Eoux  and  Yersin.  This 
method  consists  in  growing  the  cultures  in  a  current  of  moist  air.  It  must 
be  borne  in  mind  that  in  the  preparation  of  antitoxin  the  bacilli  of  diphtheria 
are  not  used ;  but  the  toxin  caused  by  their  growth,  the  specific  poison 
caused  by  them,  is  used.  Toxin  thus  prepared  should  be  of  such  virulence 
that  one-tenth  of  a  cubic  centimeter  should  kill  a  guinea-pig  weighing  500 
grams  in  from  twenty-four  to  forty-eight  hours.  Friinkel  first  rendered 
guinea-pigs  immune  to  diphtheria  by  injecting  pure  cultures  of  the  diphtheria- 
bacillus  ^Yhich  had  been  sterilized  at  70°  C.  Since  then  Behring  has  recom- 
mended a  mixture  of  toxin  and  Gram's  solution  of  potassic  iodid. 

Burger  and  Wasserman  arrived  at  satisfactory  results  by  growing  a  cul- 
ture of  the  diphtheria-bacillus  in  a  bouillon  made  from  the  thymus  gland. 
This  culture  had  been  exposed  to  a  temperature  of  from  65°  to  70°  C,  dur- 
ing a  quarter  of  an  hour.  The  method  which  has  given  the  best  results  is 
that  used  by  Roux  and  Vaillard  in  their  researches  on  tetanus.  This  con- 
sists of  the  addition  of  three  parts  of  Gram's  solution— consisting  of  iodin 
one  part,  potassic  iodid  two  parts,  and  water  300  parts — to  one  ])art  of  the 
toxin.    The  injection  is  to  be  repeated  after  a  few  days,  and  either  the  dose 
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of  the  mixture  must  be  increased  or  the  proportion  of  Gram's  solution 
diminished.  A  little  later  the  toxin  can  be  given  pure.  It  is  sometimes 
necessary  to  omit  the  injection  for  a  time  if  tlie  animal  is  losing  in  weight. 

Dogs  have  been  rendered  immune  to  diphtheria  by  many  experimenters, 
among  the  number  Eardach  and  Aronson.  Sheep  and  goats  are  quite  sensi- 
tive to  the  action  of  the  diphtheritic  poison.  The  immunization  of  milk- 
animals,  such  as  cows  and  goats,  is  of  particular  interest  from  the  fact  that 
the  milk  of  these  animals  has  a  certain  antitoxic  power.  Of  all  the  animals 
capable  of  furnishing  great  quantities  of  the  antidiphtheritic  serum,  the 
horse  is  the  most  easily  rendered  immune.  He  bears  the  toxin  much  better 
than  any  of  the  animals  to  which  allusion  has  just  been  made.  By  injecting 
gradually  increasing  doses  of  the  toxin  at  various  intervals  the  horse,  in  two 
months  and  twenty  days,  is  rendered  immune — that  is,  he  can  receive  from 
200  to  300  c.c,  according  to  his  weight,  of  toxin  of  definite  strength  with- 
out disturbance.  The  serum  from  this  animal  has  a  certain  protective  power, 
which  must  be  determined  by  experiments  on  guinea-pigs  before  it  is  ready 
for  use. 

The  curative  action  of  antitoxin  has  not  been  satisfactorily  explained ; 
but  it  appears  from  numerous  experiments  that  this  agent  does  not  destroy 
the  toxin,  but  that  its  remedial  power  is  due  to  stimulation  or  some'  other 
special  action  on  the  tissue-cells.  If,  however,  the  cells  have  become  so 
damaged  by  the  action  of  the  toxin  of  diphtheria  that  they  cannot  respond 
to  the  stimulation  of  the  antitoxin,  the  remedy  fails  to  accomplish  good. 
This  is  a  powerful  argument  in  favor  of  the  early  administration  of  the 
healing-serum.  The  remedial  power  of  antitoxin  is  also  restricted  to  a  cer- 
tain degree  by  its  inability  to  combat  the  streptococcous  infection,  broncho- 
pneumonia, and  other  complications  referable  to  secondary  infection.  In 
some  of  the  experiments  made  for  testing  the  action  of  antitoxin,  diphtheria 
was  caused  in  female  guinea-pigs  by  rubbing  pure  cultures  of  the  diphtheria- 
bacillus  on  the  excoriated  surface  of  the  vulvse.  In  these  cases  the  pigs 
recovered  if  the  serum  was  injected  before  the  inoculation,  otherwise  they 
died.  A  membrane  was  formed  at  the  point  of  inoculation,  but  there  was 
very  little  constitutional  disturbance.  After  the  second  day  the  false  mem- 
brane became  detached  and  repair  of  the  mucous  surface  commenced.  In 
these  experiments  the  protected  animals  received  one  five-thousandth  part 
of  their  weight  of  the  serum.  Other  experiments  were  those  in  which 
guinea-pigs  were  inoculated  in  the  fauces  with  pure  cultures  of  the  diphtheria- 
bacilli.  Guinea-pigs  inoculated  in  this  way  died  in  three  days  if  not  pro- 
tected by  the  serum. 

In  February  of  1894,  after  the  beneficial  effects  of  antitoxin  on  animals 
had  been  proved,  as  the  preceding  brief  resume  shows,  the  treatment  of  diph- 
theria by  this  method  was  commenced  in  the  Children's  Hospital  in  Paris. 
During  the  years  from  1890  to  1893,  inclusive,  in  this  hospital  3971  cases  of 
diphtheria  were  ti'eated,  with  a  death-rate  of  51.71  per  cent.  From  Feb- 
ruary to  July  24,  1894,  448  cases  were  treated  by  antitoxin,  with  a  death- 
rate  of  24  per  cent.,  a  diminution  of  more  than  one-half.  It  should  be  said 
that  all  the  cases  treated  by  this  method  were  extremely  severe  in  their 
nature.  It  must  also  be  borne  in  mind  that  in  many  of  the  cases  there  was 
in  addition  to  the  diphtheria-infection  a  streptococcous  infection  which,  as  has 
been  shown,  has  a  nullifying  effect  on  the  benefit  of  the  antitoxin.  The  effect 
on  the  local  lesions  in  the  throat  was  similar  to  that  observed  in  the  experi- 
ments on  guinea-pigs. 

It  has  been  claimed  by  the  opponents  of  antitoxin  that  diphtheria  has  of 
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late  years  assumed  a  less  virulent  type,  and  that  many  cases  are  now  recog- 
nized by  a  bacteriological  examination  which  were  not  so  classed  a  few  years 
ago.  Baginsky,  director  of  the  Emperor  and  Empress  Frederick  Children's 
Hospital  of  Berlin,  states  emphatically  that  it  is  untrue  that  since  the  intro- 
duction of  the  serum-treatment  diphtheria  has  assumed  a  less  virulent  type. 
On  the  other  hand,  he  says  the  most  malignant  forms  have  been  treated  by 
him  successfully  with  the  healing-serum.  He  says  for  the  six  months  ending 
June,  1896,  the  percentage  of  mortality  (excluding  moribund  cases)  was  8.22, 
as  compared  witli  a  mortality  of  40  to  50  per  cent,  a  few  years  ago.  Bagin- 
sky also  states  that  between  March  15,  1894,  and  March  15,  1895,  the  death- 
rate  in  his  service  in  cases  treated  by  antitoxin  was  15.6  per  cent.,  and  that 
during  the  time  when  the  supj)ly  of  serum  gave  out  in  the  months  of  August 
and  Scjitember,  in  the  same  hospital,  the  death-rate  rose  to  48.4  per  cent.  It 
has  been  noticed  by  many  observers  that  during  the  warmer  months  dipiithe- 
ria,  as  a  rule,  does  not  assume  so  virulent  a  type  as  during  the  colder  months ; 
and  the  fact,  therefore,  that  in  the  former  period,  when  antitoxin  was  not  used, 
the  death-rate  was  nearly  three  times  as  great  as  when  it  was  used,  seems  to 
be  a  sufficient  answer  to  the  statement  that  antitoxin  statistics  are  unreliable 
because  based  on  mild  forms  of  the  disease.  Korte  says  that  there  M'as  an 
increase  from  ])er  cent,  when  the  seriun  was  used  to  53.8  per  cent,  when 
it  was  not  used.  Gangiiofncr  noticed  an  increase  from  12.7  per  cent,  with 
serum  to  53.2  per  cent,  without.  Heim  found  that  the  mortality  rose  to  65.6 
per  cent,  without  serum  as  compared  witli  22  per  cent,  with  serum.  In  an 
epidemic  at  Trieste  the  fatality  rose  to  50  per  cent,  when  the  supply  of 
serum  failed,  as  compared  with  18.7  per  cent,  when  it  was  used.  As  these 
statistics  are  based  upon  cases  occuri-ing  in  the  same  epidemics,  the  argument 
that  antitoxin-statistics  are  unreliable  because  based  upon  the  mild  forms  of 
diphtheria  is  untenable. 

In  the  Boston  City  Hospital,  from  February,  1891,  to  February,  1894, 
when  antitoxin  was  not  used,  there  were  1062  cases  of  diphtheria  treated, 
with  493  deaths,  giving  a  percentage  of  46.  As  this  embraces  a  period  of 
three  years,  the  type  of  the  disease  might  change  considerably.  In  the  South 
Department  of  the  Boston  City  Hospital,  for  a  period  of  thirteen  months, 
from  September,  1895,  to  October,  1896,  there  were  1972  cases  treated  with 
antitoxin,  and  of  these  1706  were  discharged  well,  266  died,  giving  a  per- 
centage of  mortality  of  13.4.  If  the  deaths  of  the  70  patients  who  were 
admitted  in  a  moribund  condition  are  eliminated,  it  would  bring  the  death- 
rate  down  to  10.3  per  cent, 

Mackenzie  gives  the  death-rate  in  cases  of  laryngeal  stenosis  without 
operation  as  90  per  cent.  Although  these  cases  are  not  stated  to  be  diph- 
theria, yet  it  is  safe  to  conclude,  in  the  light  of  our  present  knowledge,  that 
nearly  all  of  them  must  have  been  diphtheria.  Of  260  cases  of  diphtheria 
with  marked  laryngeal  stenosis  treated  with  antitoxin  at  the  South  Depart- 
ment of  the  Boston  City  Hospital,  60  were  relieved  of  this  symptom  without 
operation ;  two  died.  The  cause  of  death  in  one  case  was  broncho-pneu- 
monia, and  in  the  other  cardiac  failure.  In  addition  to  the  use  of  anti- 
toxin, some  of  these  cases  were  placed  under  steam-  and  others  had  calo- 
mel-fumigation. While  these  measures  relieved  temporarily  the  urgency 
of  the  sym])toms,  the  permanent  relief  was  due  to  antitoxin,  judging  by 
the  experience  in  pre-antitoxin  days.  In  cases  of  intubation,  antitoxin  has 
been  of  very  great  benefit.  Waxham,  of  Chicago,  in  his  monograph  on 
intubation,  states  that  of  150  cases  collated  by  him,  previous  to  the  use  of 
antitoxin,  the  percentage  of  recoveries  was  27.33.    O'Dwyer,  of  New  York, 
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the  originator  of  intubation,  reports  in  the  Medical  Record  of  October  29, 
1887,  50  cases  with  12  recoveries,  giving  a  percentage  of  24.  As  these  cases 
occurred  in  jirivate  practice,  it  is  reasonable  to  suppose  that  the  operation  was 
performed  early,  a  condition  that  docs  not  always  occur  in  hospital  practice, 
because  patients  are  sent  to  a  hospital  as  a  last  resort.  In  the  Boston  City 
Hospital,  for  the  year  ending  January  31,  1895,  there  were  89  intubations 
and  74  deaths,  giving  a  percentage  of  recoveries  of  16.8.  These  cases  did 
not  have  antitoxin.  In  the  South  Department,  for  the  thirteen  months  ending 
•October,  1896,  there  were  200  intubations  where  antitoxin  was  administered, 
with  a  percentage  of  recoveries  of  46.5.  If  the  percentage  of  recoveries  in 
cases  occurring  in  private  practice  where  antitoxin  was  not  used  is  compared 
with  that  of  hospital  cases  at  the  South  Department  where  antitoxin  was  used, 
it  will  be  seen  that  the  percentage  of  recoveries  in  the  hospital  cases  is  con- 
siderably larger  than  that  occurring  in  private  practice.  If  hospital  cases 
before  the  days  of  antitoxin  are  compared  with  iiospital  cases  after  the  use 
of  this  agent,  it  will  be  seen  that  the  percentage  of  recoveries  has  been  in- 
creased from  16.8  to  46.5.  In  intubation  cases  the  use  of  antitoxin  has 
shortened  the  length  of  time  that  it  is  necessary  to  wear  the  tube. 

The  question  of  conferring  immunity  on  individuals  who  have  been  ex- 
posed to  diphtheria,  by  injection  of  antitoxin,  is  a  very  interesting  and  im- 
portant one.  The  results  thus  far  obtained  seem  to  prove  that  an  attack  of 
the  disease  may  be  prevented  by  the  early  administration  of  the  healing 
serum.  In  an  outbreak  of  diphtheria  occurring  in  institutions,  the  immuniza- 
tion of  all  persons  exposed  to  the  disease  should  be  strongly  advocated.  The 
time  that  immunity  can  be  conferred  is  short,  being  about  thirty  days.  A 
small  dose,  200  to  300  units,  is  required. 

Injurious  EfiFects  of  Antitoxin. — Eruptions  of  various  kinds  following 
the  use  of  antitoxin  have  been  observed.  These  eruptions  can  be  classified 
as  urticaria,  erythema,  a  papidar  eruption,  and  an  ecchymotic  eruption,  which 
must  be  distinguished  from  the  spots  of  ecchymosis  occurring  as  an  early 
symptom  in  severe  cases  of  diphtheria ;  a  punctiform  eruption  resembling 
scarlet  fever,  and  an  eruption  resembling  that  of  measles.  The  first  four 
eruptions  are  sufficiently  characteristic  not  to  present  any  very  great  difficid- 
ties  in  diagnosis ;  but  the  last  two  so  closely  resemble  eruptions  of  scarlet 
fever  and  measles  that  the  most  careful  examination  is  required  to  make  a 
definite  diagnosis,  and  in  some  instances  it  is  absolutely  impossible. 

In  the  scarlatinal  form  of  eruption,  the  absence  of  vomiting,  a  normal 
temperature,  no  hardness  of  the  palms  of  the  hands  or  the  tips  of  the  fin- 
gers, the  fact  that  the  papillae  of  the  tongue  are  not  enlarged,  and  the  absence 
•of  any  eruption  in  the  throat,  are  the  cardinal  points  on  which  the  differential 
diagnosis  must  be  made.  In  the  measles-like  eruption  the  diagnosis  must  be 
based  upon  its  transient  character ;  that  there  is  no  rise  in  temj^eratiire ;  that 
the  eruption  appears  first  on  the  extremities ;  that  there  is  no  coryza ;  that 
there  is  no  cough  ;  no  eruption  in  the  moutli  ;  no  eruption  behind'  the  eai's. 
In  a  small  number  of  cases  joint-pains,  resembling  articular  rheumatism,  have 
been  noticed.  These  joint-pains,  although  a  source  of  considerable  discom- 
fort to  the  patient,  have  not  been  sufficient  to  cause  any  great  amount  of 
anxiety  and  have  been  followed  by  no  serious  results.  In  a  very  few  in- 
stances abscesses  have  0(!curred  after  the  injection  of  antitoxin  ;  but  the 
number  is  so  small  that  it  is  hardly  worthy  of  consideration,  being  no  greater 
than  Avould  follow  a  large  number  of  subcutaneous  injections  of  morphia.  It 
has  been  stated  that  albinniiuiria  is  caused  by  the  use  of  antitoxin,  but  the 
observers  who  have  made  these  statements  have  lost  sight  of  the  fact  that 
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silbiiniinuriii  very  frequently  occurs  in  the  course  of  diphtheria;  and  they 
also  have  not  appreciated  the  well-recognized  fact  that  the  toxin  of  diph- 
theria may  cause  albuminuria,  as  is  proved  by  the  condition  of  tlie  kidneys 
of  guinea-pigs  that  have  died  from  injections  of  pure  cultures  of  the  diph- 
theria-bacilli. Of  the  1972  patients "  treated  with  antitoxin  at  the  South 
Department  of  the  Boston  City  Hospital,  674,  or  34.1  per  cent.,  had  albu- 
minuria, whi(!h  proves  that  antitoxin  does  not  increase  the  frequency  of  all)u- 
minuria,  us  this  is  not  as  large  a  percentage  as  occurs  in  cases  not  treated 
with  antitoxin.  In  173  cases  the  urine  was  examined  before  and  after  the 
administration  of  antitoxin.  Of  these  173  cases,  it  was  found  that  in  99 
instances  albumin  was  absent  both  before  and  after  the  administration  of 
antitoxin,  which  was  without  doubt  due  to  the  fact  that  the  healing  serum 
was  administered  before  the  dijiiitheritic  membrane  had  increased  sufficiently 
to  generate  toxin  enough  to  cause  albuminuria.  In  33  cases  the  albumin 
was  about  the  same,  in  25  the  albumin  was  diminished,  which  seems  a  suffi- 
cient answer  to  the  claim  that  antitoxin  causes  albuminuria.  In  16  cases  the 
albumin  was  increased,  but  not  to  a  sufficient  extent  to  cause  any  special 
anxiety.  Antitoxin  has  no  influence  on  the  later  symptoms  of  diphtheria 
caused  by  the  action  of  the  toxin,  such  as  paralysis,  cardiac  failure,  and  nerve- 
degeneration,  but  it  does  have  a  marked  effect  in  preventing  the  formation 
of  toxin  and  the  consequent  a|)pearance  of  these  symptoms.  In  Pepper's 
"Theory  and  Practice  of  Medicine,"  published  in  1893,  the  percentage  of 
post-diphtheritic  paralysis  in  a  large  number  of  cases  is  given  as  40.  In  the 
Homerton  Hospital,  Enghmd,  of  1071  cases  treated  without  antitoxin, 
paralysis  occurred  125  times,  giving  a  percentage  of  11.6.  Of  the  1972 
cases  treated  with  antitoxin  at  the  South  Department  of  the  Boston  City 
Hospital,  paralysis  occurred  in  about  115  instances,  5.8  per  cent.  The  con- 
clusion, thei'efore,  that  antitoxin  does  not  cause  paralysis,  as  has  been  asserted, 
is  justifiable. 

In  conclusion,  then,  it  can  be  confidently  asserted  that  antitoxin  is  a 
remedial  agent  of  great  value  in  the  treatment  of  diphtheria ;  that  its  use 
does  not  cause  albuminuria ;  that  it  does  not  predispose  to  paralysis,  and  that 
the  eruptions  and  the  joint-jjains  that  sometimes  follow  its  administration 
are  not  of  sufficient  importance  to  preclude  its  use. 

The  dose  of  antitoxin  has  been  variously  stated  by  diffiarent  observers. 
The  quantity  must  depend  upon  the  number  of  antitoxin -units  that  the 
specimen  used  contains.  As  an  initial  dose,  from  2000  to  3000  units,  de- 
pending upon  tiie  age  of  the  patient,  should  be  given.  If  there  is  not  a 
marked  improvement  in  the  appearance  of  the  throat  and  in  the  general 
condition  of  the  patient  at  the  end  of  eight  hours,  a  second  dose  should 
be  given.  If  at  the  end  of  twenty-four  hours  the  membrane  has  not  com- 
menced to  roll  up  at  the  edges,  if  the  swelling  of  the  cervical  glands  is  not 
diminished,  if  there  is  a  profuse  nasal  discharge  with  a  septic  odor,  a  third 
dose  should  be  given,  and  in  certain  cases  a  fourth,  or  even  a  fifth,  dose  may 
be  required.^ 

The  method  employed  by  Behring  and  Ehrlich  in  testing  the  strength  is 
the  one  now  in  general  use  in  Germany.  In  the  Boston  Medical  and  Surgical 
Journal  of  December  17,  1896,  Behring's  method  of  testing  the  serum  is 
thus  described  : 

"  Diphtheria-toxin  is  injected  subcutaneously  into  a  series  of  guinea-pigs 

'  Experience  has  much  incrensed  the  concentrated  potency  of  the  serum  while  proviniS  its 
innocuoiisiiess ;  and  it  is  recognized  that  poor  results  in  the  past  were  often  due  to  the  timid 
and  tardy  use  of  inadequate  doses.    Better  results  are,  therefore,  to  be  hoped  for. 
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to  determine  accurately  the  smallest  quantity  of  toxin  \\\\\v\\  is  fatal  to  the 
guinea-pig.  When  tliis  has  been  determined  the  toxin  becomes  the  test- 
toxin.  A  given  quantity  of  serum  to  be  standardized  is  mixed  with  ten 
times  the  minimum  fatal  dose  of  the  test-toxin  and  injected  subcutaneously 
into  guinea-pigs  of  nearly  the  same  weight  as  those  used  in  standardizing  the 
toxin.  If  no  local  edema  nor  iuHltration  appears,  if,  in  other  words,  the 
guinea-pig  is  completely  protected,  the  quantity  of  serum  used  contains  one- 
tenth  of  an  antitoxin-unit.  This  is  best  illustrated  by  an  example  ,  the  test- 
toxin  has  been  standardized  and  found  of  such  strength  that  0.039  c.c.  is 
the  minimum  fatal  dose.  The  serum  to  be  tested  is  diluted  with  sterile 
normal  salt  solution  until  1  c.c.  contains  0.001 6f  c.c.  of  serum.  The  serum 
and  0.39  c.c.  of  toxin  are  mixed  and  injected  subcutaneously.  If  the  guinea- 
pig  remains  permanently  well  and  shows  no  edema  at  the  jilace  of  injection, 
0.001 6f  c.c.  contains  at  least  one-tenth  of  an  antitoxin-unit.  One  c.c. 
would  contain  at  least  60  units — that  is,  enough  serum  to  completely  protect 
600  guinea-pigs  from  ten  times  the  fatal  dose  of  toxin.  The  antitoxic  unit 
may  thus  be  defined  as  being  contained  in  ten  times  that  quantity  of  any 
given  serum  which  is  required  to  neutralize  ten  times  the  minimum  fatal 
dose  of  diphtheria-toxin  when  mixed  with  the  latter  and  injected  subcutane- 
ously into  a  guinea-pig." 

Prof.  H.  C.  Ernst  employs  the  following  method  in  testing  the  antitoxin 
which  he  prepares.    This  method  is  described  by  him  as  follows  : 

"  A  normal  toxin  is  one  of  such  a  strength  that  .1  c.c.  injected  subcutane- 
ously in  a  guinea-pig  weighing  500  grams  kills  the  animal  in  forty-eight 
hours ;  in  otiier  words,  kills  5000  times  its  weight  of  guinea-pig.  We  call 
a  normal  antitoxin  a  serum  of  such  a  strength  that  .1  c.c.  injected  at  the 
same  time  subcutaneously  in  a  500-gram  gninea-pig  with  1  c.c.  (ten  times  the 
fatal  dose)  of  normal  toxin  produces  no  eifect ;  in  other  words,  protects 
50,000  times  its  weight  of  guinea-pig,  and  is,  therefore,  of  a  strength  of  1  to 
50,000.  This  is  a  serum  that  for  practical  purposes  is  marked  "  dose  1 0  c.c.,'^ 
or  approximately  sufficient  to  protect  100  pounds.  When  we  find  the  serum 
tested  in  the  same  way  of  a  strength  of  1  to  100,000  or  over,  we  mark  it 
"  dose  5  c.c,"  an  amount  approximately  sufficient  to  protect  the  same 
weight." 

Many  places  have  been  selected  for  the  site  of  the  injection — the  outer 
aspect  of  the  thigh,  the  abdomen,  the  back,  and  the  upper  part  of  the  thorax 
near  the  posterior  axillary  line.  After  trying  these  difterent  places,  experi- 
ence has  shown  that  the  last-mentioned  situation  is  the  most  desirable,  because 
here  the  tissues  are  lax,  there  is  no  danger  of  entering  a  vein,  and  the  patient 
can  lie  on  the  back  or  on  one  side  without  bringing  any  pressure  on  the 
inoculated  place.  If  an  abscess  forms  there  is  no  danger  of  burrowing  of 
pus,  as  might  be  the  case  in  the  thigh  and  back.  The  technique  of  the 
injection  is  as  follows :  The  parts  arc  thoroughly  sterilized  by  washing  with 
a  solution  of  corrosive  sublimate;  a  portion  of  the  skin  is  pinched  up  and 
the  needle  plunged  deej^ly  into  the  subcutaneous  cellular  tissue,  the  antitoxin 
is  then  slowly  injected.  The  puncture  made  by  the  needle  is  sealed  by 
sterilized  gauze  and  collodion.  It  is  very  important  that  the  needle  and 
syringe  should  be  carefully  sterilized  by  boiling.  It  is  advisable  to  pour  the 
antitoxin  through  sterilized  gauze  into  the  barrel  of  the  syringe,  rather  than 
to  attempt  to  draw  it  through  the  needle. 

There  are  many  different  kinds  of  syringes  in  the  market.  Williams's 
syringe,  which  has  an  asbestos  packing  an(l  is  made  of  glass,  is  the  one  in 
use  at  the  hospital,  and  it  has  proved  to  be  well  adapted  for  its  purpose. 
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Liier's  'syringe,  which  has  a  groiind-ghiss  piston  accurately  fitted,  is  a  very 
satisfactory  iustriinient.    Koch's  syringe  is  a  very  good  instrument  to  use. 


1''IG.  (i()'2.— Aiititoxin-.syrinf,a'.s. 


In  selecting  a  syringe,  it  is  well  to  choose  one  that  has  the  needle  con- 
nected with  the  l)arrel  hy  rubber  tubing.    It  makes  very  little  difference 


Fig.  603.— Antitoxin-syringes. 


what  kind  of  a  syringe  is  used  if  the  different  parts  are  made  of  materials 
that  can  be  sterilized  by  heat  without  injury.    A  com])aratively  small  needle 
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should  always  be  used.  Figs.  602  and  603  represent  the  two  syringes  in 
general  use. 

In  the  treattnent  of  moderate  laryngeal  stenosis  occurring  in  diphtheria, 
recourse  may  be  had  to  the  inhalation  of  steam.  A  tent  can  be  made  over 
the  bed  and  the  steam  generated  in  the  ordinary  croup-kettle.  In  hospitals 
a  special  appai'atus  for  this  purpose  is  connected  with  the  steam-supply. 
Medicated  steam  sometimes  seems  to  afford  relief.  The  following  mixture, 
in  the  proportion  of  one  ounce  to  a  pint  of  water,  may  be  used  with  advantage 
in  the  croup-kettle  : 

Apothecary.  Metric. 

I^.    Olei  eucalypti,  5j  30 

Acidi  carbolici  liq.,  sj  30 

Olei  terebinthinai,  gviij  240. — M. 

Only  a  moderate  amount  of  steam  is  required.  The  debilitating  effect 
of  a  continued  steam-bath  is  very  great,  and  this  is  always  to  be  avoided  in 
the  treatment  of  diphtheria.  The  air  in  the  canopy  must  be  simply  saturated 
with  steam,  not  oversaturated,  as  is  frequently  the  case.    The  sublimation 


Fig.  604.— Steam-tent  with  sides  raised,  Boston  City  Hospital,  South  Department. 


of  calomel  often  gives  relief.  A  small  alcohol-lamp,  surrounded  by  wire 
gauze  or  perforated  tin,  with  a  pan  on  the  top  for  the  reception  of  the  calo- 
mel, is  the  apparatus  used.  Five  to  ten  grains  of  calomel  are  placed  in  the 
pan,  and  the  (juantity  is  repeated  every  thirty  minutes  for  two  or  throe  times, 
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depeiulih^'  on  lliu  iirgency  of  tlie  syn4)t()ius.    Cure  must  be  taken,  Ijowever 
not  to  eoiitimie  this  treatment  for  too  long-  a  time,  as  there  is  danger  of  eaus^ 
ing  sahvation.    Small  doses  of  the  syriip  of  ipecac,  in  addition  to  the  meas- 
ures just  descrd)ed,  sometimes  prove  of  benefit.    Emesis,  however,  nuist  not 
be  caused. 

Caustic  applications  to  the  throat  have  been  advised,  but  their  use  is  of 
doubtful  advantage.  The  less  the  throat  of  a  patient  ill  with  dii)htheria  is 
irritated,  the  better.  The  experiments  of  Roux  and  Yersin  show  that  the 
bacilli  of  diphtheria  do  not,  as  a  rule,  grow  on  sound  mucous  mcinbrane, 
and,  therefore,  when  the  epithelium  is  removed  by  caustics  and  irritants,  a 
fertile  soil  is  prepared  for  the  growth  of  these  organisms.  Irrigation  wi'th 
hot  normal  salt  solution,  or  with  a  solution  of  mercuric  chlorid,  1  part  to 


Fig.  605. — Apparatus  lor  caluniel-suljliiuatiuu,  l^juslim  City  lliispiiul,  South  Department. 


8000,  or  with  a  weak  solution  of  chlorinated  soda,  every  four  hours,  frequently 
gives  much  relief  to  the  patient.  This  irrigation  can  be  given  by  means  of 
the  fountain-syringe,  with  the  patient  either  in  the  horizontal  or  vertical 
position.  In  nasal  di|)htheria  the  douche  is  of  great  advantage.  By  the 
irrigation  all  the  loose  iiuimbrane  is  removed,  contributing  much  to  the  relief 
of  the  patient. 

When  there  is  marked  dysphagia,  spraying  the  throat  with  a  2  to  4 
per  cent,  solution  of  cocain,  a  short  time  before  food  and  stimulants  are 
administered,  is  often  of  marked  benefir,  enabling  the  patient  to  take  his 
treatment  with  a  certain  degree  of  comfort. 

Painting  the  throat  with  a  mixture  of  salicylic  acid,  twenty  grains  to  the 
ounce  of  glvceriu,  is  sometimes  of  advantage.  The  application  of  hydrogen- 
dioxid  is  sometimes  beiielicial.     If  there  is  much  membrane,  a  strong  solu- 
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tion  is  required.  The  application  should  he  made  with  a  nioj).  The  nose 
can  be  sprayed  with  weak  solutions  of  one,  two,  or  live  volumes. 

In  order  to  cause  the  disapi)earan(!e  of  the  l)a(Mlli  after  the  membrane  has 
disappeared,  many  things  have  been  tried,  but  the  results  have  not  been  very 
satisfactory.  Spraying-  the  throat  with  lemon-juice  or  with  a  5  per  cent, 
solution  of  antipyrin,\ir  with  a  weak  solution  of  mercuric  chlorid,  or  with 
a  ten-volume  solution  of  hydrogen-dioxid,  can  be  tried. 

In  laryngeal  stenosis,  characterized  by  great  restlessness,  a  marked  cyan- 
otic hue,  distinct  clavicular  and  sternal  retraction,  operative  interference  is 
demanded.  Tin;  choice  lies  between  intubation  and  tracheotomy.  O'Dwyer's 
tubes  for  intul)ation  are  in  general  use  in  this  country.  The  apparatus  con- 
sists of  five  tubes,  suitable  for  children  from  one  year  to  twelve  years 
of  age  ;  the  gag,  the  introducer,  the  extractor,  and  a  scale  indicating  the 
tube  "to  be  used  for  a  particular  age.  These  tubes  are  jilated  with  gold. 
The  upper  end  of  the  tube  has  a  head  that  rests  on  the  ventricular  bands 
and  prevents  the  tube  from  slipping  into  the  trachea ;  in  the  middle  there  is 


Fig.  600.— Showing  the  scale,  the         Hie  introducer,  the  extractor,  a  tube,  the  obturator,  and  the 

intniihiccr  with  a  tul)e  altached. 

a  fusiform  enlargement  by  which  the  tube  is  retained  in  the  lai'vnx.  On 
the  right  side  of  the  head  is  a  small  hole  for  the  reception  of  a  loo])  of 
silk.  This  loop  of  silk  is  to  prevent  the  swallowing  of  the  tube,  if  the 
first  attempt  at  intubation  is  not  successful.  Each  tube  is  fitted  with  an 
obturator,  which  is  screwed  to  the  introducer.  The  introducer  consists  of 
a  handle  and  a  shank  ;  on  the  handle  is  a  button,  by  pushing  whi(!h  the  jaws 
at  the  end  of  the  shank  are  jiressed  forward  and  the  obturator  disengaged 
from  the  tube.  The  extractor,  which  is  curved,  has  at  the  distal  end  jaws 
which  are  opened  by  pressing  on  the  lever  in  the  handle. 

Fig.  606  shows  a  tube  attached  to  the  introducer  ready  for  use,  a  detached 
tube,  the  extractor,  .scis.sors  for  cutting  the  silk,  the  gag,  and  the  scale. 

Intubation  is  i)erf()rmed  in  the  following  manner  :  The  jjatient  is  wrapped 
firmly  in  a  blanket,  so  that  he  cannot  move  his  arms,  and  then  placed  in  a 
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horizontal  position,  with  the  head  slightly  raised.  The  month  is  held  open 
by  tile  gag,  with  its  jaws  resting  on  the  molar  teeth.  Care  mnst  be  taken 
not  to  have  the  cheek  injured  by  the  gag,  and  si)ecial  care  must  be  taken  to 
prevent  its  slipping.  The  head  must  be  steadied  by  the  assistant  who  holds 
the  gag.  The  operator  takes  the  introducer  in  the  right  hand,  with  the  index- 
finger  around  the  hook  on  the  under  surface  of  the  handle  ;  the  loop  of  silk 
passing  over  his  little  finger  and  his  thumb  resting  on  the  button  on  the 
upper  surface  of  tlu^  handle.  The  index-finger  of  the  left  hand  is  then 
passed  down  to  the  epiglottis,  which  is  hooked  forward  ;  the  tube  is  passed 
nito  the  mouth,  with  the  handle  well  down  on  the  chest  of  the  i)atient ;  when 
the  epiglottis  is  reached  by  the  point  of  the  tube,  the  handle  should  be  given 
an  abrupt  turn,  so  as  to  bring  the  tube  into  a  vertical  position.  As  soon  as 
the  tube  is  well  in  the  larynx  the  button  on  the  handle  should  be  pushed 
forward,  disengaging  the  obturator,  which  must  now  be  removed,  and  the 
tube  pushed  into  position  by  the  index-finger.    The  loop  of  silk  is  passed 


Fig.  607.— Intubation. 


about  the  ear  and  the  gag  removed.  If  the  tube  is  in  the  larynx,  the  patient 
will  immediately  commence  to  cough  with  a  peculiar  sound,  which  to  be 
appreciated  must  be  heard.  If  the  breathing  becomes  easier;  if  the  cyanotic 
hue  disappears ;  if  the  retraction  of  the  thoracic  walls  diminishes  ;  if  the 
loop  of  silk  does  not  shorten,  one  may  rest  assured  that  the  tube  is  in  the 
larynx.  After  becoming  satisfied  that  the  operation  has  been  properly  per- 
formed, the  gag  is  inserted  a  second  time,  the  index-finger  placed  on  the  head 
of  the  tube,  and  one  strand  of  the  silk  loop  cut  so  that  it  can  be  removed. 
Remember  that  the  finger  of  the  operator  must  be  a  continuation  of  the  pos- 
terior wall  of  the  larynx  ;  remember  to  make  the  abrupt  turn  ;  remember 
that  no  force  must  be  used.  If  the  tube  is  in  the  esophagus,  no  cough  will 
be  heard  ;  there  will  be  no  relief  in  the  breathing;  the  silk  loop  will  com- 
mence to  shorten  as  the  tube  passes  down  the  esophagus.  In  certain  instances 
intubation  does  not  give  relief,  and  tracheotomy  must  be  done.  If  the  tube 
becomes  clogged  by  membrane,  as  is  sometimes  the  case,  it  must  be  immedi- 


TBEA  TMENT. 


1031 


ately  removed.  The  first  steps  of  an  extraction  are  similar  to  those  of  an 
introduction.  The  extractor  is  passed  into  the  lumen  of  the  tube  and  the 
lever  on  the  handle  i)ressed  so  as  to  oi)en  the  jaws,  and  tiie  tube  extracted  by 
a  reverse  of  the  movements  in  inti'oduction.  Sometimes  there  is  considerable 
difficulty  in  extraction,  but  by  patience  and  gentleness  the  end  can  be  accom- 
plished. If  the  child  coughs  up  and  swalloAvs  the  tube,  the  accident  may 
cause  considerable  annoyance  to  the  physician,  yet  it  is  not  of  serious  import, 
for  experience  has  shown  that  the  tube  is  passed  by  the  rectum  in  from 
twenty-four  to  forty-eight  hours,  without  causing  discomfort.  No  definite 
rule  can  be  given  regarding  the  length  of  time  that  the  patient  should  wear 
the  tube.  It  is  well  to  remove  it  at  the  end  of  the  third  or  fourth  day,  but 
it  is  frequently  necessary  to  immediately  re-insert  it.  In  some  instances 
three  or  four  extractions  and  introductions  may  be  required.  The  most 
favorable  cases  are  those  in  which  the  child  coughs  up  the  tube  at  the  end 
of  the  third  day  and  does  not  require  re-intubation. 

The  operation  of  tracheotomy  is  fully  described  in  the  article  on  Opera- 
tions and  in  works  on  surgery. 

In  regard  to  the  relative  merits  of  tracheotomy  and  intubation,  a  few 
words  may  be  said.  It  seems  to  me  that  intubation,  in  the  majority  of  cases, 
is  the  better  operation  :  First,  because  there  is  comparatively  little  shock ; 
second,  because  there  is  no  open  wound  to  become  infected  ;  third,  because 
the  air  in  intubation  enters  the  lungs  through  the  natural  channels,  thereby 
diminishing  the  chance  of  broncho-pneumonia ;  and,  lastly,  because  recovery 
is  much  more  rapid  after  intubation  than  after  tracheotomy,  there  being  no 
granulating  wound  to  heal.  In  adult  life,  tracheotomy  is,  perhaps,  the  better 
operation.  Bourdillat  gives  the  following  statistics  of  recoveries  after  trache- 
otomy, by  years :  Under  two  years,  3  per  cent. ;  between  two  and  two  and 
one-half  years,  12  per  cent.;  two  and  one-half  to  three  and  one-half,  17 
per  cent. ;  three  and  one-half  to  four  and  one-half,  30  per  cent. ;  four  and 
one-half  to  five  and  one-half,  35  per  cent. ;  over  five  years  of  age,  39.5 
per  cent. 

Waxham,  in  his  collation  of  1072  cases  of  intubation,  gives  as  the  per- 
centages of  recoveries  after  intubation,  by  years,  as  follows  :  Under  two  years, 
15.62  per  cent.  ;  between  two  and  three  years,  19.46  per  cent. ;  between  three 
and  four  years,  30  per  cent. ;  between  four  and  five  years,  32.65  per  cent. ; 
between  five  and  six  years,  33.92  per  cent. ;  over  six  years,  43.33  per  cent. 
It  will  be  seen,  therefore,  that  under  two  years  of  age  the  percentage  of  re- 
coveries after  intubation  was  five  times  as  great  as  after  tracheotomy  ;  and 
that  in  only  one  instance  was  the  percentage  of  recoveries  higher  after  tra- 
cheotomy than  after  intubation,  and  then  the  increase  was  very  slight. 

It  has  been  claimed  that  an  intubed  child  could  not  take  sufficient  nourish- 
ment, that  he  suffered  from  the  lack  of  liquids,  and  to  obviate  this  condition  of 
things  various  measures  have  been  suggested,  such  as  rectal  alimentation,  the 
use  of  soft  solids  for  food,  and  by  what  is  known  as  the  Casselberry  method  of 
feeding,  which  consists  in  placing  the  child  on  its  back  and  lowering  the  head, 
so  that  the  pharynx  is  on  a  lower  plane  than  the  larynx.  When  the  child  is 
placed  in  this  position  he  can  take  a  certain  amount  of  food  with  comparative 
comfort.  Nasal  feeding,  however,  is  by  far  the  best  method  of  introducing 
food  into  the  stomach  of  an  intubed  child.  It  is  not  a  painful  procedure ;  it 
is  not  specially  difficult  to  jjerform,  and  one  has  the  satisfaction  of  knowing 
just  how  much  food,  how  much  stimulation,  and  what  drugs  are  introduced. 
After  the  second  or  third  introduction  of  the  tube,  as  a  rule,  the  child  does 
not  struggle  and  does  not  exhibit  any  indication  of  discomfort.    The  appara- 
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tus  in  use  at  the  hospital  consists  of  a  soft  I'libhcr  catlictcT,  in  wliicli  is  in- 
serted a  short  glass  tiil)e,  which  in  tui'n  is  attached  to  a  rubber  tube,  and  the 
rubber  tube  is  connected  with  a  glass  funnel.  The  catheter  having  been  well 
lnl)ricated  is  slowly  and  carefully,  witJiout  any  force,  passed  through  the 
anterior  naris  down  into  the  esoj^hagus.  The  funnel  is  elevated  and  about 
two  ounces  of  water  are  poured  into  it,  and  then  the  requisite  amount  of  milk, 
stimulants,  and  whatever  drug  may  be  deemed  advisable  to  administer,  fol- 
lowed by  an  ounce  or  two  of  water.  The  catheter  is  then  removed  quickly 
but  gently.  If  the  catheter  is  removed  slowly  its  passage  mav  cause  vomit- 
ing, therefore  it  is  important  to  remove  it  (piickly.    The  condition  of  intubed 


Fig.  fiOS. — Apparatus  for  nasal  feeding. 

children  fed  in  this  way  is  very  gratifying  as  compared  with  those  fed  in  any 
other  way.  Nasal  feeding  is  also  of  very  great  advantage  in  cases  of  post- 
diphtheritic palatal  paralysis,  and  there  is  no  doubt  that  lives  have  been 
saved  by  adopting  this  )>rocedure  when  it  was  impossible  for  the  child  to  take 
food  in  the  natural  way.  Many  cases  might  be  cited  in  which  death  raiglit 
have  resulted  either  from  inanition  or  from  pneumonia  caused  by  the  intro- 
duction of  food  into  the  air-passages,  if  this  method  of  feeding  had  not  been 
used. 

In  diphtheria  of  the  eye,  the  chief  reliance  must  be  placed  on  antitoxin, 
which  should  be  administered  heroically.  The  i)U])il  must  be  dilated  with 
atropia.  The  eye  should  be  irrigated  every  two  hours  with  a  2  to  4  per  cent, 
solution  of  boric  acid.  In  some  instances  the  following  ointment  has  seemed 
to  be  of  use  : 

ApoUiecary.  Metrip. 

I^.    Hydr.  iodid  rub.,  gr.  j  .065 

Cocainse  muriatis,  gr.  iv  .260 

Atropite  sulphatis,  gr.  iv  .260 

Petrolati,  I  j  30.— M. 
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A  portion  of  this  ointment  tlio  size  of  a  small  pea  should  be  put  in  the 
•eye  every  eight  hours.  The  treatment  of  tiu;  later  effects  of  diphtheria  on 
the  eye  belongs  rather  to  tlio  province  of  the  oculist  than  to  that  of  the  general 
practitioner.  The  action  of  antitoxin  on  the  diphtheritic  process  in  the  eye 
is  very  marked,  and  the  results  following  its  use  are  very  gratifying.  The 
greatest  attention  should  l)e  given  to  keeping  the  eye  clean.  If  onl}'  one  eye 
is  affected,  the  other  must  be  protected  with  a  watch-glass.  It  must  be  l)orne 
in  mind  that  the  object  of  treatment  is  to  prevent  the  extension  of  the  mem- 
brane and  to  cause  its  early  disappearance  ;  therefore  all  irritation  of  the  con- 
junctiva is  to  be  avoided.  A  patch  of  membrane  that  in  the  throat  would 
not  be  of  importance,  in  the  eye  might  cause  blindness. 

The  administration  of  food  in  the  treatment  of  diphtheria  must  receive 
careful  attention.  Milk  is  the  best  article  of  diet,  and  should  be  given  in 
quantities  as  large  as  the  patient  can  be  induced  to  take.  Sou])s  and  broths 
may  also  be  given.  Soft  solids  are  frequently  grateful  to  the  patient. 
In  the  later  stages  of  the  disease,  cod-liver  oil  and  iron  should  be  given. 
Paralysis  can  be  treated  with  strychnia,  massage,  and  electricity.  In 
the  treatment  of  diphtheria,  care  must  be  taken  not  to  exhaust  the  strength 
of  the  patient  by  over-zealous  attempts  to  induce  him  to  take  food.  The 
practice  of  giving  food  and  drugs  to  a  patient  ill  with  an  exhausting  disease, 
every  ten  or  fifteen  minutes,  is  jiroductive  of  much  harm,  and,  therefore, 
cannot  be  too  strongly  censured. 
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By  E.  L.  SHUKLY,  M.  1)., 

OK  DETKOIT,  MICH. 


LARYNGEAL  TUBERCULOSIS. 

Tuberculosis  of  the  larynx  consists  of  an  ulcerative  inflammatory  pro- 
cess depending  upon  the  i)rcsence  and  alterations  of  tubercular  material  in 
the  soft  tissues  of  the  larynx.  This  material  may  appear  as  granular  or 
nodular  deposits,  or  as  a  more  or  less  diffuse  infiltration.  There  are  two 
typical  forms  usually  described  :  (a)  An  acute,  inflanunatory  affection,  de- 
scribed by  Isanibert  and  Friedliinder  as  "acute  tuberculous  sore  throat;"  and 
by  other  observers  as  localized  laryngeal  tuberculosis.  (6)  A  chronic  process 
characterized  more  by  infiltration  and  softening  than  by  inflanunation  of  the 
tissues.  The  former  class  has  been  by  many  authors  considered  a  primary 
laryngeal  affection,  in  the  belief  that  the  morbid  process  may  originate  and 
possibly  remain  in  the  larynx.  Professional  opinion,  however,  has  been 
divided  upon  this  point  on  account  of  the  very  frequent  or  almost  constant 
implication  of  the  lungs;  although  in  rare  instances,  according  to  J.  Solis- 
Cohen,  no  lesions  have  been  found  upon  post-mortem  examination  in  other 
organs  of  the  body.  The  more  chronic  form  is  often  denominated  "second- 
ary," because  usually  occurring  subsequently  to  tuberculous  disease  of  the 
lungs  or  other  organs  of  the  body.  Between  these  two  types  there  are  many 
gradations  according  to  the  constitutional  and  local  physical  peculiarities — 
which  also  variously  modify  the  course  and  character  of  the  disease. 

il^tiology. — According  to  the  consensus  of  professional  opinion  at  the 
present  time,  the  essential  cause  of  laryngeal  tuberculosis  or  laryngeal  phthi- 
sis in  all  of  its  phases  (as,  indeed,  of  all  other  forms  of  tuberculosis)  is  the 
invasion  of  the  tissues  by  the  tubercle-bacillus  of  Koch  ;  and  to  the  action 
of  this  micro-organism  is  ascribed  the  whole  pathogenesis  of  the  disease. 
Although  the  numerous  well-known  and  carefully-accepted  laboratory  exper- 
iments, besides  other  faithful  work  of  reliable  bacteriologists  on  this  subject, 
leave  little  doubt  concerning  the  accuracy  of  this  doctrine,  yet  it  does  not 
supply  to  the  clinician  an  adequate  explanation  of  all  the  etiological  or 
clinical  features  of  this  sometimes  complex  disease.  While  various  vagaries 
in  the  vitality  and  growth  of  this  micro-organism  are  sought  to  be  demon- 
strated in  the  field  of  pathological  histology  in  explanation  of  the  diverse 
clinical  effects  ascribed  to  its  presence,  there  still  remains  the  knowledge  of 
its  notable  failure  to  infect  the  larynx,  except  in  from  about  10  per  cent,  to 
40  per  cent,  (according  to  various  authors)  of  the  cases  of  jiulmonary  phthi- 
sis, where  certainly  the  conditions  would  seem  exceedingly  favorable. 

The  mode  of  invasion  is  supposed  to  be  either  from  without  through 
abrasions  of  the  mucous  membrane  (exogenctic),  or  from  within  through  the 
lymph-  or  blood-channels  ('endogcnetic).    J.  Solis-Cohen  believes  that  the 
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invasion  is  from  without,  and  infers  that  generally  "an  acute  laryngitis  with 
some  desquamation  of  epithelium  affords  an  inlet  to  the  germ."  But  if  this 
were  so,  ahnost  every  case  of  pulmonary  tuberculosis  would  be  accompanied 
by  laryngeal  infection  for  obvious  reasons ;  and,  moreover,  the  laryngeal 
disease  would  be  apt  to  occur  anywhere  about  the  structure,  instead  of  (as  we 
observe)  in  selected  places ;  while  the  constant  application  of  infected  sjjutum 
to  a  continual  succession  of  abrasions  would  prove  an  infallible  method  of 
infection.  The  comparative  immunity  of  the  larynx  has  been  accounted  for 
in  two  ways.  One  is  that  tubercle-bacilli  are  slow  in  developing  and  need 
not  only  a  suitable  nidus  but  quiescence,  conditions  which  the  larynx,  from 
its  exposed  situation  and  constant  movement  in  respiration,  phonation,  and 
coughing,  does  not  afford ;  and  the  other  is,  that  the  abrasions  of  the  mucous 
membrane  of  the  larynx  are  so  quickly  protected,  either  by  exudate  or  gran- 
ulations— each  of  which  is  known  to  be  if  not  quite  bactericidal,  at  least 
very  resistant — that  a  proper  foothold,  so  to  speak,  for  the  micro-organism  can 
only  with  difficulty  be  obtained.  As  to  the  first  explanation  we  may  remark 
that  when  the  laryngeal  membranes  are  in  the  least  degree  swollen,  there 
must  be  numerous  abrasions  from  friction  of  the  parts,  for  according  to 
Rice  and  Hodgkinson  there  is  continual  friction  between  the  ventricular 
bands,  the  walls  of  the  ventricles,  and  the  vocal  cords.  Regarding  the  ques- 
tion of  a  resting-place,  there  is  probably  no  place  more  attractive  to  micro- 
organisms for  quiescence  than  the  laryngeal  ventricles,  where  even  particles 
of  dust  will  remain,  when  mixed  with  leukocytes  or  secretion,  perhaps  for 
days,  and  where  (being  rich  in  lymphatic  tissue)  the  region  would  furnish 
abundant  pabulum  for  the  growth  of  tubercle-bacilli.    Yet  it  is  immune. 

Concerning  the  second  explanation  there  is  little  to  be  said,  except  that 
the  defensive  effects  of  the  reparative  process  in  this  situation  are  probably 
no  more  active  and  effectual  than  in  similar  tissues  in  other  localities. 

A  few  years  ago  Dr.  Gibbes  and  myself  scarified  the  pharynx  and  epi- 
glottis of  several  healthy  monkeys  and  applied  thereto  sputum  from  tuber- 
culous patients,  without  producing  in  any  instance  local  tuberculosis.  We 
also  scarified  in  like  manner  the  pharynx  and  epiglottis  (and  possibly  the 
membrane  covering  the  arytenoids)  of  two  monkeys  suffering  from  pul- 
monary tuberculosis,  without  the  production  of  local  infection.  In  this  con- 
nection I  might  relate  that  a  patient  of  mine  suffering  from  pulmonary 
tuberculosis  accidentally  suffered  from  the  lodgement  of  a  piece  of  chicken- 
bone  in  the  pyriform  sinus  of  the  larynx.  In  his  effort  and  that  of  others 
to  dislodge  the  foreign  body  the  pharynx  was  considerably  wounded,  as  was 
also  the  aryepiglottic  fold  and  the  covering  of  the  arytenoid  and  supra- 
arytenoid  cartilages.  It  was  with  some  difficulty  that  I  was  able  to  remove 
the  bone,  owing  to  the  impaction  of  some  of  its  spiculse  beneath  the  surface 
of  the  mucous  membrane.  As  he  came  from  a  distance,  considerable  time 
had  elapsed  (about  ten  hours)  between  the  period  of  the  accident  and  the 
period  at  which  T  saw  him,  and  in  consequence  there  was  considerable  tume- 
faction of  the  region.  I  fully  expected  a  development  of  secondary  laryngeal 
tuberculosis  on  account  of  this  accident,  but  no  such  phenomeiion  occurred. 
The  man  lived  about  eighteen  months  after  this  accident  and  was  under 
my  observation  more  or  less  of  the  time,  but  never  presented  any  tubercular 
lesion  of  the  larynx  or  pharynx  that  could  be  detected  by  the  laryngoscope 
or  by  the  observation  of  subjective  symptoms.  I  regret  to  say  that  no  post- 
mortem examination  of  the  case  could  be  obtained  in  order  to  verify  micro- 
scopically this  assumption.  Therefore,  it  would  seem  that  the  moderate 
degree  of  invidnerability  of  the  larynx  to  tuberculosis,  or  the  invasion 
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and  ravages  of  the  tubercle-bacilli,  if  you  please,  must  dej^end  for  ex- 
planation upon  some  other  hypothesis  or  facts  than  (lan  be  ascribed  to  either 
the  latent  or  oblique  behavior  of  the  tubercle-bacillus,  or  to  the  mere  abra- 
sion of  the  laryngeal  mucous  membrane  under  the  circumstances  usually  set 
forth.  While  I  would  not  nnjustly  underestimate  the  property  of  latency 
so  generally  recognized  as  belonging  to  tubercle-bacilli  (Bollinger  has  shown 
that  tubercle-bacilli  may  remain  latent  in  bronchial  glands  for  twenty  years 
without  losing  their  vitality  '),  nor  the  modifying  effects  upon  their  growth 
of  "  tissue-i-eactions,"  yet  1  believe  with  Unterberger  not  only  that  tlu^  r6!e 
of  tiie  tubercle-bacilli  in  spreading  disease  is  overstated,  but  that  the  inde- 
pendent powers  ascribed  to  them  have  also  been  overestimated. 

Neither  will  the  addition  of  the  "tubercular  tendency"  ("congenital  ten- 
dency") serve  to  supply  completely  the  missing  etiological  link,  because  there 
are  so  many  cases  of  chronic  laryngeal  catarrh  observed  in  persons  who  pos- 
sess the  tubercular  tendency  who  go  through  life  without  becoming  subj(icts  of 
laryngeal  tubercidosis ;  while  on  the  other  hand,  in  a  considerable  number  of 
cases  of  tubercular  disease,  no  tubercular  or  "  scrofulous  "  family  history,  nor 
event  of  exposure  to  other  cases,  nor  history  of  previous  severe  disease  can 
be  elicited.  The  accession  of  this  disease,  therefore,  must  await  some  definite 
bio-chemical  or  nutritional  alteration  of  the  part,  of  a  more  or  less  local  char- 
acter, before  its  particular  pathogenesis  can  be  established.  Undoubtedly, 
as  Cohen  says,  "  it  is  not  improbable  that  certain  bacillary  elements  exist 
normally  in  the  tissues  of  the  healthy  individual,  which  under  certain  con- 
ditions undergo  conversion  into  tubercle-bacilli." 

Gibbes,  Mittendorf,  and  others  describe  forms  of  tubercular  tissue  diff'er- 
ins:  in  histolojjical  characters  from  one  another.  The  second  author  indeed 
asserts,  npon  tiie  basis  of  numerous  bacteriological  and  histological  examina- 
tions, that  tubercular  tissue,  called  technically  "crude"  or  "healthy,"  is  very 
frequently  devoid  of  tubercle-bacilli. 

Regarding  the  so-called  secondary  variety  there  can  be  no  doubt  that  the 
toxic  agent  arrives  at  the  larynx  through  the  lymph-channels,  and  depends 
for  its  local  development  upon  the  continuous  and  enduring  alteration  of  the 
cellular  elements  either  created  or  maintained  by  the  lympho-cellular  met- 
abolism which  belongs  to  the  general  disease,  whether  the  tubercle-bacilli  or 
some  specifically  depraved  cellular  or  protoplasmic  elements  be  regarded  as 
the  initial  ferment  or  not.  In  the  light  of  recent  investigation  upon  the 
nature  and  powers  of  the  various  proteids  of  the  animal  body  in  health,  as 
well  as  in  disease,  it  is,  of  course,  very  difficult  to  understand  the  early  steps 
in  the  development  of  any  general  disease  of  an  infections  or  septic  character ; 
especially  as  the  exact  relation  of  the  microphytic  ferments  to  the  various 
proteids  upon  which  they  are  supposed  to  operate  has  not  yet  been  definitely 
settled. 

"The  effect  on  the  body-cells  of  the  presence  and  gro^vth  of  tubercle- 
bacilli  varies  considerably  and  dejiends  upon  the  number  and  virulence  of  the 
germs  present,  the  character  of  the  tissue  in  which  they  lodge,  and  the  vul- 
nerability of  the  individual"  (Prudden  and  Delafield). 

Ever  since  Virchow  pointed  out  the  wonderfidly  independent  and  special- 
ized functions  of  the  cellular  elements  of  the  body,  both  physiology  and 
pathology  have  made  imjiortant  progress ;  but  as  yet  the  real  mutations,  both 
in  health  and  disease,  of  these  incessantly  working  components  have  escaped 
positive  or  complete  detection.  Their  exact  source  and  manner  of  regenera- 
tion are  as  yet  unknown,  as  well  as  the  definite  chemical  composition  of  all 
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their  various  protoplasmic  contents;  while  their  relation  to,  and  influence 
upon,  the  body-fluids,  such  as  blood  and  lymph,  are  still  to  a  great  exteiit  sub- 
jects of  speculation.  Hence,  until  further  progress  is  made  in  this  direction, 
we  shall  be  unable  to  say  whether  chemical  changes  in  tJwni  i)recede  or  follow 
the  presence  and  operation  of  bacteria ;  in  other  words,  whether  toxins  or 
bacteria  constitute  the  initiation  of  morbid  processes,  and  whether  the  defen- 
sive or  immunizing  agency  resides  altogether  in  the  mobile  or  fluid  tissue 
(blood  and  lymj^h),  or  partially  or  essentially  in  the  formed  tissues  and  secre- 
tions of  an  apparatus  or  organ. 

Of  predisposing-  causes  of  the  so-called  inflammatory  varieties,  the  most 
striking  are  undoubtedly  frequent  attacks  of  acute  and  chronic  laryngitis. 
Consequently  such  cases  show  much  variation  in  their  course,  according  to 
the  circumstances  of  the  previous  disease  and  the  amount  and  extent  of  local 
inflammation  of  the  larynx.  The  local  disturbance,  of  course,  is  very  much 
aggravated  if  accompanied  by  miliary  tuberculosis  (in  which  event  it  is  apt 
to  be  very  rapid  and  extensive) ;  also  if  connected  early  with  pulmonary 
lesions  of  even  limited  area,  such  as  localized  broncho-pneumonitis  (Cohen) 
or  broncho-pulmonitis.  But  with  the  latter  class  of  cases  the  march  of  the 
local  disease  is  usually  slower  and  milder. 

Tuberculosis  of  the  pharynx  or  tongue  may  in  rare  cases  extend  to  the 
larynx.  The  larynx  may  also  become  infected  from  tuberculosis  of  the 
tonsils,  which  it  is  said  (Hans  Ruge)  occurs  much  more  frequently  than  is 
supposed,  and  is  difficult  to  demonstrate  clinically  because  ulceration  is  so 
often  absent.  An  extension  to  the  larynx  from  the  cervical  lymphatic  glands 
may  occur — although,  perhaps,  not  frequently — also  from  tuberculous  caries 
of  the  teeth.  Schatz  has  reported  cases  of  tuberculous  caries  of  the  teeth 
with  involvement  of  the  cervical  glands  where  tubercle-bacilli  were  found  in 
the  cavities  of  the  teeth,  while  their  floors  showed  microscopically  granular 
tissue  containing  giant  cells. 

Constitutional  syphilis  and  the  excessive  use  of  alcohol  are  common  deter- 
mining factors  in  the  origin  of  laryngeal  tuberculosis.  Indeed,  the  former 
disease  may  occur  concurrently  with  it. 

Inordinate  and  improper  use  of  the  voice  is  also  a  common  predisposing 
factor. 

Age. — Laryngeal  phthisis  is  generally  observed  in  persons  between  the 
ages  of  eighteen  and  thirty-five  years.  It  may  occur,  however,  in  infancy 
or  childhood  (Cohen,  Beverly  Robinson,  Bosworth),  or  rarely  in  old  age 
(Bosworth)  as  a  primary  affection. 

Sex. — Males  are  more  liable  than  females  to  suffer  from  the  disease ;  a 
fact  so  striking  in  relation  to  the  occupation  and  domestic  or  social  history 
of  the  two  sexes  in  general,  that  one  is  led  to  place  even  additional  emphasis 
upon  the  exogenetic  over  the  hemogenetic  or  endogenetic  sources  of  the 
morbid  process. 

Occupation. — Vocations  requiring  the  use  of  the  voice  in  the  open  air 
(peddlers,  etc.),  exposure  to  noxious  or  dust-laden  air,  or  frequently  alterna- 
ting variations  of  temperature,  or  confinement  in  close  rooms,  offices,  or 
shops  are  predisposing  causes. 

Pathological  Anatomy. — The  earliest  ap])earances  in  the  so-called 
inflammatory  varieties  are  those  of  hyperemia.  The  capillaries  are  enlarged 
and  more  or  less  stuffed  with  blood-corpuscles  (Gibbes).  Into  the  surround- 
ing tissue  there  is  soon  effused  an  abundance  of  leukocytes  and  small  round 
cells,  while  the  mucous  glands  are  swollen  with  serum  and  the  same  cellular 
products;  .so  that  their  acini  become  cither  obliterated  or  distorted  by  press- 
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niv.  Ilert'  and  tli(!rc,  after  the  disease  has  progressed,  may  be  seen  tuber- 
eidar  gramda  in  the  stroma  witliout  neerosis  (Dehiiield  and  Prudden),  either 
coaleseent  or  more  or  less  discrete ;  and  distinct  nodular  formations  of  gran- 
ula,  [)eriia[)s  with  reticulated  surroundings,  may  supervene  as  a  result  of  pro- 
ductive inflammation  or  tissue-reaction.  There  become  manifest  in  places 
attem])ts  at  organization  instead  of  nectrosis,  or  vice,  versd;  the  latter  [)rocess, 
however,  finally  occurs  from  the  subsequent  obliteration  of  vascular  supply 
tiirough  turgescence  of  lymph-cliannels  and  capillaries.  According  to  Wright, 
productive  inflammation  and  the  formation  of  depraved  granulation-tissue 
are  apt  to  precede  the  necrosis  in  most  instances.  The  mucous  glands,  wiiich 
at  first  are  excited  to  yield  extra  secretion,  are  soon  compressed  from  without 
or  invad(Hl  by  infiltration  products.  The  productive  inflammation  may  lead 
to  the  formation  of  a  granulation-tissue,  which  in  spots  will  endure  for  quite 
a  time  ;  but  tiie  majority  of  such  i)atches  ultimately  break  down — ulcerate. 
Giant  cells  may  not  be  found  in  the  granulation-tissue  in  some  cases ;  and, 
excei)tlng  in  the  undoubted  "miliary"  forms,  where  extensive  ulceration 
or  caseation  rapidly  supervenes,  tubercle-bacilli  may  also  be  absent. 

When  the  morbid  process  is  localized,  the  surrounding  tissue  shows  an 
active  formation  of  connective  and  fibrous  tissue  with  increasing  vasculariza- 
tion— Nature's  attempt  undoubtedly  to  throw  out  a  barrier.  The  zone  of  tissue 
nearest  the  seat  of  disease  is  well  filled  with  small  roimd  cells  and  leukocytes 
in  rather  compact  order.  The  pathological  j)rocess  is,  as  a  rule,  at  first  con- 
fined to  the  subepithelial  layers,  but  soon  involves  the  submucosa  or  even  the 
deeper  tissues.  When  softening  occurs  it  is  usually  from  below  toward  the 
surface,  resulting  in  ulceration.  The  confinement  of  the  caseation  products, 
so  as  to  produce  what  may  be  termed  abscess,  but  rarely  occurs ;  although 
after  solution  has  taken  place  more  or  less  pus,  together  with  mucus,  may 
be  seen  in  the  tissues  as  well  as  upon  the  surface.  The  epithelial  layers  of 
the  mucous  membrane  suffer  greatly  and  are  entirely  changed  in  their  his- 
tological characters,  both  as  to  shape  and  dimensions. 

fn  the  infiltration  form  (see  Fig.  613)  there  is  a  state  of  anemia,  the  capil- 
laries are  not  increased  either  in  number  or  caliber,  but  the  lymph-channels 
are  enlarged  and  filled ;  the  mucous  glands  are  also  filled  with  serum  and 
lymphoid  cells,  which  form  the  basis  of  the  so-called  tubercle-granula,  as 
well  as  round  cells,  which  also  fill  the  interacinous  spaces.  The  epithelial 
layers  are  thinned  and  uneven  from  distention — perhaps  more  marked  in  the 
arytenoid  region  and  epiglottis,  where  distention  may  be  greater.  At  or  near 
the  sites  of  ulceration  the  epithelial  layers  are  either  lost  or  merged  into  one 
heterogeneous  layer.  Softening  may  quickly  occur  and  the  tissue  break  down 
rapidly  to  the  surface  of  the  perichondrium,  even  involving  that  structure ; 
alth(nigh  it  is  apt  to  be  checked  by  attempts  at  repair  through  the  formation 
of  granulation-tissue.  The  detritus  from  the  ulcers  usually  shows  an  abun- 
dance of  tubercle-bacilli,  pus,  mucus,  altered  epithelial  cells,  and  epithelioid 
bodies. 

The  regions  usually  first  affected  are  the  arytenoids,  posterior  wall,  ary- 
epiglottic  folds,  and  the  epiglottis,  although  the  ventricular  and  vocal  bands 
may  be  simultaneously  involved.  The  ulterior  ravages  of  the  disease,  if  the 
patient  lives  long  enough,  may  include  any  of  the  cartilages  of  the  larynx 
(sec  Fig.  r,15). 

Symptoms. — The  early  local  symptoms  are  usually  such  as  belong 
to  persistent  chronic  laryngeal  catarrh,  and  are  of  slow  accession,  unless,  of 
course,  the  type  of  the  disease  be  acute  or  it  be  a  concomitant  of  general 
miliary  tuberculosis.    These  symptoms  consist  of  more  or  less  hoarseness, 
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sense  of  uneasiness  or  dryness  referred  to  the  larynx,  varying  degrees  of 
tenderness,  and  sliort,  hacking,  kiryngeal  cough.  As  the  disease  progresses 
there  is  soon  added  more  or  less  pain  in  deglutition  (odynophagia),  and  still 
later  difficulty  of  deglutition  (dysphagia)  and  jiainful  and  difficult  phonation 
(dysphonia),  or  extinction  of  the  voice  (aphonia). 

The  severity  of  these  clinical  signs  varies  greatly,  of  course,  according  to 
the  extent,  progress,  and  seat  of  the  morbid  process;  since,  for  instance,  lim- 
ited and  unahraded  infiltration  or  nodules,  as  a  rule,  give  rise  to  less  pain 
than  more  extensive  and  ulcerated  lesions.  Lesions  of  the  epiglottis  and 
arytenoids  produce  pain  and  embarrassment  of  deglutition  much  earlier  than 
those  situated  at  the  aryepiglottic  folds,  vocal  bands,  or  posterior  Avall  of  the 
larynx.  Considerable  infiltration  of  the  interarytenoid  region  may  exist 
without  giving  rise  to  much  discomfort.  The  degree  of  suffering  experienced 
will  be  according  to  the  amount  of  ulceration  and  swelling  of  the  larynx  and 
the  involvement  of  the  neighboring  lymphatic  tissue,  and  may  reach  such  a 
condition  that  the  patient  will  dread  to  swallow,  cough,  or  speak.  We  some- 
times meet  with  odd  cases,  however,  which  show  a  comparatively  anomalous 
degree  of  insensibility  of  the  parts  throughout  the  M'hole  course  of  the 
process.    These  cases  are  usually  secondary  to  pulmonary  tuberculosis. 

In  the  type  of  cases  characterized  by  extensive  infiltration  and  anemia  of 
the  tissues,  the  local  subjective  symptoms  are  less  marked — excepting,  per- 
haps, dysphonia  or  aphonia — owing  undoubtedly  to  the  lesser  degree  of  in- 
flammation present.  The  sensibility  of  the  laryngeal  tissues  may  be  some- 
what obtunded  in  many  of  these  cases.  There  is,  however,  a  marked  degree 
of  embarrassment  of  the  vocal  function  and  often  mechanical  obstruction  to 
respiration.  In  any  case,  when  the  vocal  bands  escape  implication,  the  change 
in  the  voice  is  of  a  less  decided  and  progressive  character. 

If  the  pharynx  be  involved  the  distress  and  pain  in  deglutition  is  aggra- 
vated— the  pain  extending  to  the  ears  and  perhaps  to  the  face  and  teeth. 
Patients  often  complain  of  a  sharp  pain  over  the  pectoral  region  of  the  chest, 
on  the  side  corresponding  to  the  most  affected  side  of  the  larynx.  This  is 
probably  due  to  the  connection  of  the  short  thoracic  nerve  with  the  laryngeal 
through  the  central  sensory  centers. 

The  cough  is  often  of  a  peculiar  stridulous  or  rattling  character,  and 
when  causing  much  pain  is  repressed  as  much  as  possible  by  the  patient. 
The  amount  of  expectoration  varies  greatly,  according  to  whether  there  is 
much  softening  or  ulceration  of  the  tissues  going  on  ;  but  after  the  first 
stages  there  is  usually  considerable  expectoration  of  mucus  and  saliva — often 
mixed  with  more  or  less  pus  and  streaked  with  blood.  A  certain  degree  of 
immobility  of  the  larynx,  as  a  whole,  is  usually  observed,  which  may  be  due 
to  infiltration  of  the  lymphatic  glands  in  the  neighborhood  of  the  muscles  or 
through  the  unconscious  effort  of  the  patient  to  escape  the  pain  attending  its 
movement.  The  suffering  of  a  patient  with  extensive  ulceration  of  the 
laryngeal  structures  is  excruciating,  and  toward  the  last,  even  the  act  of 
breathing,  as  well  as  speaking  and  swallowing,  may  amount  to  torture. 

The  constitutional  disturbance  in  the  acute  varieties  takes  place  early,  so 
that  even  before  the  appearan(!e  of  marked  laryngeal  disease — debility,  slight 
emaciation,  more  or  less  ijisomnia,  limited  anorexia,  hyperpyrexia,  a  rapid 
pulse,  and  frequency  of  respiration  may  be  observed.  Indeed,  so  insidious  is 
the  attack  sometimes  that  the  serious  import  of  the  henuning,  hacking,  and 
throat-uneasiness,  coupled  with  poor  appetite,  restless  nights,  debility,  etc., 
may  go  unrecognized  for  quite  a  while,  especially  when,  as  is  often  tlie  case, 
the  complexion  and  display  of  personal  ambition  of  the  patient  seem  to 
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remain  unchanged.  I  have  known  several  cases  of  this  sort  in  whom  ambi- 
tious tyros  have  mutilated  the  turbinals  in  the  belief  that  these  unoffending 
adnexa  were  obstructing  respiration  and  otherwise  {)reventing  the  well-being 
of  the  patient. 

In  one  such  case  brought  to  me  for  consultation  aft(!r  severe  sanguinary 
surgical  attacks  had  been  made  upon  tlie  turbinals  and  nasal  septum,  there 
were  no  subjective  symptoms  of  laryngeal  disease  worth  noting ;  and  yet 
laryngoscoi)ical  examination  showed  a  considerable  infiltration  of  the  left  ary- 
tenoid region  with  corresponding  infiltration  at  the  apex  of  the  left  lung. 

Another  case  worth  alluding  to  briefly  was  that  of  a  young  girl  of 
eighteen  years,  of  ruddy  complexion  and  plump  appearance,  who  had  been 
complaining  for  about  two  months  of  debility,  slight  dyspepsia,  anorexia, 
and  a  very  moderate  hacking  cough  with  soreness  of  tiiroat,  and  whose  voice 
was  but  very  slightly  altered.  Examination  showed  slight  swelling  of  the 
arytenoid  region  and  very  slight  evidences  of  condensation  at  the  upper 
right  lung.  Further  infiltration  and  ulceration  of  the  larynx  rapidly  super- 
vened, and  she  died  four  months  after.  Such  cases  are  also  treated  some- 
times as  "  malaria  ! " 

Tl  le  anemic,  diffuse,  infiltrating  type  of  the  disease  is  usually  preceded 
for  a  considerable  time  by  constitutional  symptoms  of  unmistakable  signifi- 


FiG.  609.— Red,  infiltrati-d  larytix  with 
ventricular  bands  swollen  ahnnst  into  con- 
tact, hiding  the  right  cord  and  most  of  the 
left,  the  base  of  which  is  covered  by  a  nodule 
on  the  arytenoid  (Griinwald). 


Fig.  filO.— Early  tuberculous  nodules  of 
the  epiglottis  and  arytenoids  with  a  paretic 
right  cord  and  an  injected  niaririn  of  the 
left  (Griinwald). 


cance,  although  exceptionally  these  cases  may  have  been  long  preceded  by 
symptoms  of  pharyngo-laryngeal  catarrh  only,  without  showing  much  sys- 
temic disturbance.  As  before  remarked,  there  are  many  gradations  of  sever- 
ity giving  rise  to  corresponding  modifications  in  the  symptomatology.  But 
too  much  confidence  must  not  be  placed  in  the  apparent  mildness  of  the 
symptoms  as  a  basis  for  prognosis. 

Besides,  a  large  number  of  these  cases  show  exacerbations  and  remissions 
which  greatly  alter  both  the  subjective  and  objective  symptoms  from  time  to 
time.  As  a  rule,  however,  when  a  patient  exhibits  persistent  alterations  of 
voice,  with  cough  and  other  symptoms  relating  to  the  larynx,  together  with 
nocturnal  elevation  of  temperature,  frequent  pulse,  and  otherwise  unaccount- 
able debility  and  malnutrition,  the  actual  advent  of  laryngeal  phthisis  may 
be  suspected,  whether  the  physical  signs  elicited  from  an  examination  of  the 
chest  are  corroborative  or  not. 

In  a  large  proportion  of  cases,  especially  if  advanced,  the  tubercle-bacilli 
may  be  found  in  the  sputum  ;  but  early  in  the  disea.se,  especially  when  more 
or  less  localized,  this  micro-organism  will  very  often  not  be  found,  however- 
carefully  the  search  may  be  made. 
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Objective  Symptoms— Tlie  luryngosdojMcal  niijK'Mninces  bolongiiig  to 
lurvngeal  phthisis  or  tiihorculosis  may,  for  purposes  of  description,  be  pre- 
sented in  rive  groups.  The  first  (see  Fig.  609)  includes  those  cases  wliieh 
resemble  chronic  laryngeal  catarrh  somewhat,  and  are  characterized  by  more 
or  less  diffuse  hyperemia,  inflammation,  and  swelling  of  the  mucous  mem- 
brane. The  intensity  of  the  hyperemia  and  swelling,  however,  is  generally 
confined  to  either  the  base  of  tlie  arytenoid  bodies  and  interarytenoid  space, 
the  epiglottis,  or,  exceptionally,  to  the  aryepiglottic  folds,  ventricular  and 
vocal  bands.  The  latter,  however,  are  not  affected  to  so  great  an  extent  by 
tumefaction,  on  account  of  their  anatomical  character.  The  tumefliction  is 
not  at  all  evenly  distributed,  but  preponderates  in  one  region  or  another. 
The  more  acute  as  well  as  localized  varieties  show  this  appearance  very  soon, 
and  small  roundish  ulcers  appear  sometimes  over  the  vocal  cords  near  the 
posterior  vocal  processes  first,  or  upon  the  epiglottis  or  toward  the  bases  of 
the  arytenoids  very  soon.  They  may  be  many  in  number  or  only  two  or 
three. 

The  second  group  of  cases  is  marked  also  by  hyperemia  (see  Fig.  610), 
but  more  localized  ;  and  the  tumefaction  may  affect  either  the  ej)iglottis  or 


Fig.  611.— Infiltrated  larynx  with  injected  ventric-  Fig.612.— Tuberculous  infiltration  with 

ular  bands,  the  left  cord  nodular  and  the  right  nppa-  tumor-formation  between  the  pyriform 

renlly  divided  by  an  ulcer  along  its  entire  marRin.   Pyri-  arytenoids  and  on  the  right  cord  (Grun- 

form "tubercular  swelling  of  the  arytenoids  (Griinwald).  wald). 

the  arytenoids,  generally  the  latter  region  particularly.  These  parts  appear 
as  pyriform  or  "club-shaped"  swellings  of  brownish-red  color,  with  the 
deeper  tint  toward  the  base.  The  vocal  bands  are  usually  a  grayish-  or 
brownish-white.  The  infiltration  of  the  tissues  may  not  be  extensive,  at  first 
affecting  mostly  the  arytenoids  and  aryepiglottic  folds.  The  tumefaction 
gives  to  the  parts  in  the  laryngoscopical  image  a  rather  tense,  smooth  appear- 
ance, of  a  yellowish-red  or  salmon  color,  until  ulceration  supervenes,  when 
the  color  may  grow  even  paler,  with  reddish  blotches.  The  epiglottis  may 
be  the  part  most  affected  in  such  cases,  and  is  never  so  intensely  colored 
as  adjacent  parts. 

The  third  group  (see  Fig.  612)  comprises  those  cases  which  are  slow  and 
attended  with  exacerbations  and  remissions.  The  color  of  the  mucous  mem- 
brane varies  from  a  salmon  to  a  dark  rod  or  brick  red,  while  the  tumefaction 
presents  itself  in  rugse,  folds,  or  projections  (timiors).  One  or  the  other  ary- 
tenoid body  is  more  or  less  fixed  in  position  and  usually  bounded  by  ragged  or 
papilla-like  projections.  The  vocal  bands  are  thickened,  roughened  on  their 
edges  or  surface,  and  of  a  dirty-gray  or  brown  color.  Many  vegetations 
simulating  pa])illomata  may  jut  out  from  around  the  base  of  one  or  the  other 
arytenoid  body,  or  from  the  intorarytonoid  spa(!e,  the  epiglottis,  or  the  vocal 
bands.    The  edges  oi'  the  latter  may  appear  notched,  either  from  actual 
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ulceration  or  IVom  the  elTects  of"  loi'iiitT  ulccratioii,  granulation,  or  cicatriza- 
tion of"  the  same. 

The  fourth  grouj)  includes  cases  of"  dill'iise  tubercular  inflammation  (see 
Fig.  613).    The  mucous  membrane  appears  in  the  image  jjale,  bloodless, 


Via.  1)13.— Did'iiSL'  infiltration  i)f  the  posterior 
Willi  of  the  larynx,  hidinf;  all  conllicunition  of 
the  arytenoids  and  the  sulijacent  structures 
(Ciriinwald). 


Fk;.  01 1.— I'ale  larynx  with  swollen  and 
roughened  jjosleriorWall  and  cicatricial 
chanKcs  about  the  left  vocal  cord,  while 
destruction  is  still  advancinf,'  on  the  right 
(Grilnwaldj. 

swollen,  and  glistening.  The  tumefaction  varies  in  (k^gree  and  extent,  and 
like  other  forms  it  may  be  more  marked  at  the  arytenoid  bodies,  which  will 
then  sliow  the  "  clubbed  "  ap})earance,  or  at  the  e[)iglottis,  which  will  then 


Fic;  015  — Larvnx  opened  from  behind,  showing  necrosis  of  the  cricoid  with  ossified  sequestrum  and 
marked  tubercnliir  inliltration  of  adjacent  structures.  The  ulcerated  tracheotomy-opcnmg  is  conspic- 
uous below  (Griinwald). 

show  the  "turban-like"  appearance  (see  Figs.  G13,  G14).  The  swelling  may 
be  so  great  as  to  give  the  ai)pearance  of  edema,  and  may  entirely  obscure  the 
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view  of  the  interior  of  the  larynx.  Tlie  ulcerations  are  likewise  small,  and 
niav  ho  numerous,  close  together,  or  scattered  ;  they  are  roundish  or  lenticular 
in  shape  until  the  deeper  structures  become  involved,  when  they  assume  vari- 
ous shapes  with  ragged  edges.  When  situated  on  the  edge  of  the  ejDiglottis, 
that  appendix  appears  as  if  gnawed  or  "  worm-eaten." 

Group  five  (see  Fig.  615)  shows  the  results  of  extensive  ravages  in  the 
advanced  stages  of  the  disease.  After  the  destructive  process  has  reached 
the  deeper  parts,  such  as  the  submucous  connective  tissue,  perichondrium,  or 
even  the  cartilages  themselves,  necrosis  of  the  cricoid,  arytenoid,  or  thyroid 
cartilage  may  be  pi'esent.  The  ulceration  in  such  an  event  is  irregularly 
serpentine,  deep,  and  extensive,  with  borders  surrounded  by  granulations  and 
scar-tissue,  while  the  floors  consist  of  sloughing  dark-gray  or  greenish  masses, 
more  or  less  bathed  with  pus  and  sputum.  The  intervening,  mucous  mem- 
brane is  thickened  and  irregular  in  contour,  of  dark  color,  and  in  patches 
consists  of  little  more  than  granulation-tissue. 

There  are,  of  course,  gradations  between  these  types  of  local  disease, 
which  give  varying  and  sometimes  quite  anomalous  pictures.  For  instance, 
the  hyperemia,  swelling,  or  ulceration  maybe  limited  to  just  one  arytenoid 
body,  or  one  aryepiglottic  fold,  or  one  side  of  the  epiglottis ;  or  the  infection 
may  be  almost  confined  to  one  side  of  the  larynx,  especially  when  the  process 

raspberry  masses  of  tubercu- 
ithout  ulceration,  almost  fill- 
iiuwald). 

first  takes  place  in  the  deeper  tissues ;  Avhile  in  other  cases  there  may  be  the 
appearance  of  considerable  inflammation  or  hyperemia  of  one  jiart,  with  an 
anemic  infiltrated  appearance  of  another  part.  There  are  also  great  varia- 
tions in  the  distribution  of  the  ulcerations.  They  may  be  confined  to  the 
laryngeal  surface  of  the  epiglottis  or  its  very  edge ;  or  the  posterior  wall 
may  be  the  seat  of  undetected  ulcerations.  It  is  therefore  advisable  in  many 
cases  to  resort  to  Killian's  method  of  examining  this  wall  (see  page  872)  in 
order  to  ascertain  its  condition.  There  may  be  only  two  or  three  ulcers  vis- 
ible, and  those  situated  on  the  vocal  bands  only  ;  or,  on  the  other  hand,  small 
ulcers  may  be  scattered  over  the  epiglottis,  ventricular  bands,  arytenoid  l)odies, 
or  vocal  bands  I'espectively,  as  if  sprinkled  into  the  vestibule  of  the  larynx. 
Necrosis  and  ulceration  of  the  tissues  will  surely  take  place  more  or  less  exten- 
sively in  the  natural  course  of  events.  But  either  under  appro]iriate  treat- 
ment or  spontaneously,  in  the  cases  of  slower  march,  a  retrogression  and 
healing  of  ulceration  may  occur.  When  this  event  transpires,  granulation 
and  cicatrization  with  their  attendant  contraction  will  mark  the  retrogression  of 
the  disease.    The  cicatricial  tissue  is  not  nearly  so  abundant  as  in  sy])hilis  or 


Fig.  616.— Tuberculous  tumor-formation  on  Fig.  617.— Hard 

the  posterior  wall  with  pule  rigid  infiltration  lous  infiltration  wi 

of  the  ventricular  bands  and  edematous  swell-  ing  the  larynx  (Gr 
ing  of  tlie  arytenoids  (Griinwald). 
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lupus,  becuuso  the  patient  does  not  usually  live  long  enough  to  recover  from 
extensive  destruction  of  the  tissues  in  tuberculosis,  >  Yet  there  may  be 
enough  found  to  cause  at  least  uncomfortable  if  not  dangerous  interference 
with  respiration  from  stenosis  or  enough  to  produce  troublesome  aphonia. 
The  vegetative  i)r()liferati()ns  also  may  become  threatening,  re(piiring  removal, 
for  sonietimes  they  amount  to  tumors  of  considerable  size  (Figs.  61 G,  G17). 
These  vegetations  are  sometimes  ejected  spontaneously  (J.  Solis-Cohen). 
Again,  the  function  of  the  larynx  may  be  compromised  by  hypertrophied 
(reparative)  tissue  (superior  and  inferior  hypertroi)hy)  organized  in  folds  or 
ridges  (as  seen  in  Fig.  G18),  or  the  action  of  the  vocal  bands  may  be  impaired 
by  adhesions.  When  ulceration  begins  the  parts  are  usually  freely  bathed 
with  muco-])us,  which  is  more  or  less  adherent  to  the  roughened  surfaces,  and 
shows  usually  in  the  image  as  partially  desiccated  or  coagulated  clumps,  or  as 
stringy  bands  or  threads.  The  interarytenoid  space  is  nearly  always  so 
covered ;  while  the  posterior  wall  of  the  larynx,  as  well  as  the  walls  of  the 
trachea,  may  be  ])lastered  with  clumps  of  sputum. 

Diagnosis. — [laryngeal  tuberculosis  is  often  difficult  to  differentiate 
from  chronic  laryngeal  catarrh,  syphilis,  lupus,  and  sometimes  certain  forms 
of  epithelioma ;  and,  as  Schech  says,  may  baffle  differentiation  in  some 
instances.  When  a  clear  and  satisfiictory  history  of  thq  patient  can  be 
obtained,  the  diificulties  are  very  nuich  lessened,  if  not  removed.  There  are 
numerous  instances  on  record  of  a  mixture  of  these  diseases  taking  place; 
as,  for  instance,  syphilis  becoming  implanted  upon  a  subject  suffering  from 
laryngeal  tuberculosis  (see  Fig.  G22),  in  which  case  the  difficulty  of  diagno- 
sis is  great.  It  is  often  confounded  with  ordinary  hypertro[)hy  of  the  laryn- 
geal mucous  membrane  accomi)anying  chronic  catarrhal  laryngitis  or  syph- 
ilitic laryngitis.  Syphilis  of  the  larynx,  however,  is  usually  preceded  not 
only  by  its  own  peculiar  clinical  history,  but  by  the  occurrence  of  the  local 
disease  somewhere  in  the  upper  structures  of  the  throat,  such  as  the  soft 
palate,  pharynx,  tonsils,  or  the  nasal  septum.  This  is  especially  true  of 
the  tertiary  form,  which  shows  preferably  in  the  soft  palate ;  whereas  the 
lesions  of  laryngeal  tuberculosis  usually  begin  and  remain  in  the  larynx  :  but 
in  the  advanced  stages  the  local  appearance  of  this  affection  frequently  sim- 
ulates tertiary  syphilis,  lu])us,  or  epithelioma.  In  secondary  syphilis  the 
ulcers  are  of  a  somewhat  different  character — being  deeper,  kidney-shaped, 
or  irregular,  with  sharp-cut,  everted  edges,  but  they  may  be  situated,  as  in 
laryngeal  phthisis,  on  the  epiglottis  or  aryepiglottic  folds,  vocal  or  ventricular 
bands.  The  tumefaction  of  the  surrounding  tissues  is  generally  much  less 
than  in  tuberculosis,  and  the  inflammatory  areola  about  the  ulceration  is 
usually  present  and  characteristic.  The  parts  are  generally  less  painful  than 
in  laryngeal  tuberculosis.  In  tuberculosis  the  ulcers  are  commonly  shallow, 
of  lenticular  shape,  with  smoother  edges,  and  with  less  disposition  to  imme- 
diate sloughing  than  syphilis.  Syphilitic  ulceration  is  attended  with  less 
tumefaction,  and  is  in  preference  located  on  the  epiglottis  or  vocal  cords ; 
whereas  tubercular  ulceration  usually  ap])ears  first  in  the  region  of  the  aryte- 
noid cartilages  or  interarytenoid  space,  and  is  attended  with  tumefaction.' 
The  grayish  or  yellowish  tubercular  spots  sometimes  described  by  authors 
as  visible  just  beneath  the  surface  of  the  mucous  membrane  (miliary  deposits) 
are  very  rarely  observed,  although  sometimes  a  mottled  appearance  does 
accompany  the  early  stages  of  tubei-cular  infiltration.  In  lupus,  while  the 
nodular  growth  is  not  as  plain  as  if  occurring  on  the  skin  (see  Lupus,  i)age 

'  The  rough  rule,  "anterior  lesions  are  syphilitic;  posterior,  Uiberculoiis,"  often  holds 
good. 
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1060),  yet  the  papillomatous  or  granular  appearance  is  well  enough  marked. 
Its  course  is  very  slow,  and  after  softening  has  taken  ]ilace  the  ulcerations 
soon  coalesce  to  form  a  few  discrete  plaques,  the  everted,  red,  granular,  rag- 
ged or  papular  edges  of  which  are  characteristic.  Outside  of  these  spots 
may  be  seen  zones  of  thickened  papillomatous  membrane  of  varying  hues  of 
red.  Besides,  the  parts  are  not  painful  to  the  touch,  nor  is  thei-e  much  pain 
in  swallowing.  Pyrexia  is  usually  absent,  and  during  remission  the  cica- 
tricial tissue  is  prominently  visible.  In  the  so-called  secondary  form  of 
tubercular  laryngitis  (Fig.  618),  the  peculiar  paleness  of  the  mucous  mem- 
brane, with  characteristic  swelling  of  the  arytenoid  bodies,  known  as  the 
"  clubbed  appearance,"  will  serve,  when  present,  to  settle  the  diagnosis  at 
once,  even  without  the  presence  of  pulmonary  symptoms. 

Epithelioma  usually  invades  the  larynx  from  the  lateral  wall  of  the 
pharynx,  the  tongue,  or  the  esophagus,  very  rarely  occurring  as  a  primary 
aflPection  in  the  larynx  unless  preceded  by  some 
benign  neoplasm  or  lupus.  It  is  of  slow  growth 
and  without  much  constitutional  disturbance. 
When  it  does  occur  in  the  larynx  it  is  usually 
in  the  deeper  regions  of  the  organ,  and  will  be 
found  as  a  mass  of  tissue  raised  above  the 
surface  of  the  mucous  membrane.  It  will  be 
of  a  very  deep-red  color,  of  velvety  contour, 
with  fissui'ed  and  sinuous  channels  bordered  or 
filled  by  sloughs  coursing  through  the  mass 
here  and  there.    It  presents  no  definitely  bor-       F'g.  eis -Nodular,  lupus-uke  inm- 

,       ,      ,  .         .  ^    .  ,  ,  ,      tratinn  of  the  epiglottis,  true  aud  false 

dered   ulceration,   but  irregular  pockets,  and      cords,  forming  small  tumor-masses  on 
Ti     11      1  I    •       J.       1     1       Tx       „       the  arytenoids,  and  causing  total  apho- 

readily  bleeds  upon  being  touched,     it  con-    nia  (Grunwaid). 
veys  the  idea  of  an  excrescence  from  the  first. 

The  cervical  glands  are  usually  very  early  enlarged  and  hard.  Sarcomatous 
tumors  of  the  larynx  are  more  rare  than  the  rayxo-sarcomatous.  Their 
growth  is  rapid  and  presents  the  smooth  appearance  and  contour  of  a  vas- 
cular tumor  or  polyp.  The  growth  is  prone  to  bleed  upon  the  slightest 
provocation,  and  does  not  present  a  lobulated  appearance  nor  any  of  the 
characteristic  ulcerative  details  of  either  syphilis  or  laryngeal  tuberculosis. 
It  appears  as  if  independent  of  the  surrounding  tissues — not  blended  with 
them.  Besides,  there  are  no  constitutional  signs  presented,  at  least  for  a 
time,  if  we  except  the  cachexia. 

Glanders  and  leprosy  sometimes  simulate,  in  their  local  manifestations 
and  appearance,  laryngeal  tuberculosis ;  but  the  history  of  the  case  and  the 
preceding  lesions  of  the  skin  or  lymphatic  glands  in  leprosy,  and  of  the  nose 
or  mouth  in  glanders,  will  serve  to  distinguish  these  affections  from  each 
other.  In  the  advanced  stages,  when  the  destruction  of  tissue  has  been  con- 
.siderable  and  perichondritis  or  cicatrization  has  been  concomitant,  it  is 
often  very  difficult,  from  appearances  alone,  to  distinguish  syphilis  or  lupus 
from  laryngeal  tuberculosis  ;  especially  is  this  true  of  the  former  affection. 
Yet,  generally  by  an  exploration  of  tlie  chest,  taken  together  with  the  clinical 
history  of  the  case,  one  may  clear  up  all  doubt. 

Prognosis  and  Course.— The  prognosis  is  always  grave.  The  form 
described  as  acute  tuberculous  laryngitis,  or  inflammatory  tuberculous  laryn- 
gitis (tubercular  infiltration),  offers  jiractieally  no  hope,  because  it  is  merely 
a  local  manifestation  of  a  general  miliary  tuberculosis  which  may  i)ossibly 
be  affecting  any  or  all  of  the  glandular  organs  of  the  body.  This  form  of 
general  infection  sometimes   attacks  persons  in  apparently  robust  health, 


104G 


TUBERCULOSIS  OF  THE  AIM-PASSAGES. 


\vhom  one  would  think  from  their  appearance  would  be  able  to  resist,  for  a 
time  at  least,  any  sort  of  general  infectit)n  or  sepsis.  In  such  persons,  how- 
ever, its  course  may  be,  and  indeed  usually  is,  as  rapid  as  with  those  appear- 
ing more  delicate.  The  larynx  soon  presents  evidences  of  great  intiainma- 
tion,  and  its  tissues  soon  break  down.  We  meet  with  cases,  however,  which 
might  properly  be  classified  as  acute,  in  which  the  disease  becomes  limited 
and  retrogresses  for  a  time,  even  though  there  may  be  well-marked  physical 
signs  of  involvement  of  the  lungs.  1  have  met  with  several  sucii  cases 
which,  contrary  to  expectation,  have  remainetl  passive  for  a  long  time.  In 
the  more  chronic  forms,  manifested  by  pale,  anemic  mucous  membranes,  the 
disease  usually  runs  a  slower  course,  but  is  almost  always  fatal.  Tliese  cases 
are  frequently  accompanied  by  systemic  infection  of  the  bronchial  lymph- 
nodes  or  spleen.  Such  cases  may  run  an  inactive  course,  however,  usually 
unaccompanied  by  either  the  intense  odonphagia  or  dysphonia  of  other 
forms ;  yet  the  voice  is  nearly  always  more  or  less  impaired.  The  limited 
forms  of  the  disease  usually  respond  to  appro})riate  treatment  and  regimen, 
and,  excepting  for  exacerbations  of  acute  laryngitis — the  result  of  attacks 
of  influenza,  etc. — may  be  kept  more  or  less  passive  for  years,  if  not  per- 
manently checked. 

Treatment. — The  treatment  of  this  affection  is  generally  classified  as 
general  and  local.  The  general  treatment  may  be  considered  as  climatic, 
hygienic,  specific,  and  symptomatic;  and  the  local  treatment  may  be  discussed 
under  the  following  captions — local  medication  by  inhalation,  sprays,  or 
insufflations,  and  surgical  treatment. 

The  influence  of  climate  in  modifying  all  of  the  tuberculous  diseases  is 
well  known  and  need  not  be  discussed  at  length.  However,  in  no  form  of 
phthisis  is  it  more  disappointing  than  in  that  of  active  laryngeal  tuberculosis. 
Usually  a  warm  moist  climate  is  the  most  beneficial  to  the  majority  of  cases, 
provided  it  is  not  too  enervating,  such  as  a  tropical  or  subtropical  one.  The 
dry  warm  climates,  such  as  those  of  Arizona,  New  Mexico,  and  some  parts  of 
California,  do  not  seem  to  suit  many  of  these  cases,  perhaps  on  account  of  the 
dryness  of  the  air,  for  in  many  instances  the  laryngeal  symptoms  seem  to  grow 
worse  after  entering  such  localities.  When  a  dusty  or  windy  feature  is  char- 
acteristic of  the  climate  of  the  locality,  the  discomfort  and  distress  is  sure 
to  be  increased  (Ingalls).  With  regard  to  altitude,  it  may  be  pointed  out  as 
a  rule  that  only  a  moderate  elevation  is  well  tolerated  by  many  subjects.  A 
large  majority  of  those  who  dwell  above  3000  feet  are  apt  to  suffer  extra 
distress,  if  not  exacerbations  of  inflammation  of  the  larynx  ;  this  is  espec- 
ially true  of  the  well-marked  inflammatory  cases.  There  are,  however, 
many  excej)tions,  especially  when  the  local  lesion  is  in  a  primitive  state,  or 
when  much  infiltration  or  ulceration  is  present.  Strange  as  it  may  seem, 
cases  showing  but  little  involvement  of  the  lung  are  not  as  much  relieved  as 
those  in  which  there  is  notable  involvement  of  the  lungs,  such  as  commencing 
softening  or  excavation.  A  cold  dry  climate  with  plenty  of  sunshine  has 
been  found  even  more  generally  beneficial  than  a  highly- elevated  dry  or 
dusty  one.  Sometimes,  however,  when  the  cold  is  very  intense,  the  laryn- 
geal mucous  membrane  seems  to  be  irritated  thereby,  especially  if  there  be 
much  hyperemia.  In  short,  according  to  experience,  a  windy,  dusty  locality 
is  not  suitable  for  cases  of  hiryngeal  phthisis,  except  when  there  is  more  or 
less  ulceration  of  the  larynx  or  caseation  of  the  lungs  going  on.  A  moist 
warm  climate  or  ocean-voyages  would  therefore  seem  preferable  as  a  rule. 
Of  course,  it  will  be  understood  that  the  individual  and  the  individual  cir- 
cumstances may  furnish  valid  exceptions  to  any  rule. 
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The  hygienic  treatment  consists  for  the  most  part  in  proper  clothing,  not 
too  frequent  bathing,  and  the  administration  of  nourishing  but  digestible 
food  ;  out-door  life  as  far  as  possible  during  tiie  day,  with  a  cool  (but  not  too 
cold)  sleeping-apartment.  Patients  with  this  disease  should  be  very  careful 
about  exposure  to  coal-gas  for  any  length  of  time.  Tiie  use  of  tobacco, 
either  ciiewing  or  smoking,  ought  to  be  prohibited,  also  the  too  frequent  use 
of  cold  and  hot  drinks  in  close  alternation,  such  as  ice-water  and  hot  tea  or 
cott'ee  at  meal-times.  The  full  quota  of  sleep  each  twenty-four  hours  ,  should 
be  obtained.  Patients  should  be  enjoined  to  spare  the  voice  as  much  as  pos- 
sible in  conversation  ;  singing  and  public  speaking  ought  to  be  prohibited. 
I  have  known  several  instances  where  patients  in  the  early  stages  of  laryngeal 
phthisis,  presenting  certainly  good  prospects  for  at  least  temporary  recovery, 
have  been  thrown  into  almost  a  fatal  exacerbation  by  the  strenuous  use  of 
the  voice.  One  of  these  cases,  I  may  briefly  state,  was  that  of  a  clergy- 
man who  was  making  an  apparently  good  recovery.  He  had  been  awaj 
for  some  months  from  his  duties  and  had  returned  to  his  residence  in  a 
district  containing  a  gi'eat  many  friends  among  the  congregations  of  sev- 
eral churches  where  he  was  well  known.  About  the  time  of  his  return 
there  was  considerable  church  activity  and  public  agitation  on  special  moral 
questions  concerning  the  district  in  question.  As  he  had  been  a  popular 
and  efficient  pulpit-orator,  lecturer,  and  worker,  he  was  persuaded  to  take  an 
active  part  in  these  events.  After  making  three  prolonged  and  rather  vehe- 
ment orations  in  three  adjacent  towns  during  a  period  of  a  week  or  so,  he 
contracted  a  violent  inflammation  of  the  larynx,  which  renewed  the  exuda- 
tion into  the  tissues,  and  ulceration — afi'ecting  permanently  the  integrity  of 
the  larynx  and  necessitating  his  immediate  removal  to  the  South,  where  he 
expired  in  about  nine  months.  A  similar  effect  occurred  in  the  case  of  a 
prominent  lawyer  who  was  a  patient  of  mine  and  whose  case  bade  fair  to 
end  in  recovery.  He  was  induced  to  return  from  a  needed  sojourn  in  the 
West  Indies  (where  he  was  sent)  to  take  part  in  some  important  cases  that 
he  had  been  engaged  for,  and  after  finishing  this  task  a  severe  inflammation 
of  the  larynx  with  extreme  tubercular  infiltration  followed.  Many  other 
like  instances  could  be  given  to  show  the  necessity  of  I'est — as  absolute  as 
may  be — in  the  management  of  laryngeal  phthisis. 

The  specific  treatment  of  laryngeal  tuberculosis  has  not  yet  arrived  at 
the  perfection  which  we  would  wish.  A  great  many  agents  have  been 
brought  forward  from  time  to  time  which  have  undoubtedly  been  attended 
by  a  modicum  of  good  results  ;  but  owing  to  numerous  failures  they  have 
been  gradually  put  aside.  The  seekers  of  truth  in  this  field  of  discovery 
are  numerous,  however,  and  w^e  may  with  reason  hope  that — guided  by  past 
failures  and  partial  successes — the  right  series  of  therapeutic  measures  may 
yet  be  reached.  Among  the  more  modern  agents  of  supposed  specific  value 
may  be  mentioned  creosote,  guaiacnm,  tuberculin  and  its  various  modifica- 
tions, dog-serum,  horse-serum — plain  and  tuberculized — nuclein,  chlorid  of 
gold  and  sodium,  cantharidid  of  potassium,  chlorin  water  with  chlorid  of 
sodium,  oil  of  cloves,  cinnamon  and  other  essential  oils,  chlorid  of  zinc,  the 
formates,  iodin,  etc.  There  are  many  cases  on  record  of  moderate  and  even 
brilliant  results  following  the  use  of  each  of  these  agents,  both  in  laryngeal 
and  pulmonary  tuberculosis ;  but,  as  said  above,  the  effects  have  been  short 
of  general  utility.  I  am  led  to  the  conviction,  frt)m  my  own  experience 
with  these  several  agents,  that  they  are  perhaps  less  useful  in  a  specific  sense 
in  laryngeal  tuberculosis  than  in  pulmonary  tuberculosis.  These  agents 
have  all  been  used  in  the  general  belief,  of  course,  that  all  cases  of  laryngeal 
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tuberculosis  were  simply  the  expression  of  a  general  infection.  But  un- 
doubtedly some  of  the  cases  reported  to  have  been  cured  have  been  aggra- 
vated forms  of  ordinary  chronic  inflanunation  of  the  larynx  ;  while  some 
may  have  been  cases  of  chronic  laryngitis  complicated  by  syphilis.  I  have 
myself  been  deluded  once  in  a  while  by  such  erroneous  diagnoses,  and  un- 
doubtedly others  have  met  with  the  same  misfortune.  These  remedies  have 
been  used  both  hypodermatieally  and  per  as.  While  the  hypodermatic 
use  of  such  remedial  agents  is  manifestly  more  desirable,  the  attendant 
pain  and  difficidty  of  properly  carrying  out  this  plan  of  medication  ren- 
der its  general  adoption  of  doubtful  practicability,  especially  in  private 
practice. 

I  am  still  of  the  opinion  that  among  these  agents  iodin,  when  conjoined 
with  some  proteid  substance,  furnishes  the  best  results  so  far  as  s])eeific 
medication  is  concerned.  Tt  seems  to  make  some  difference  in  the  ulterior 
effects  whether  the  drug  is  administered  in  connection  with  iodid  of  potas- 
sium, glycerin,  and  water,  without  some  pr'oteid  material  or  not,  for  I  have 
found  repeatedly  in  the  same  patient  that  the  administration  of  the  drug, 
either  hypodermatieally  or  by  the  mouth,  in  a  mixture  with  sterilized.  hoaiUon 
will  produce  more  lasting  benefit  than  when  given  othci-wise;  so  that  we  have 
adopted  the  habit  in  hospital  practice  of  administering  it  in  bouillon  or  milk. 
It  may  also  be  given  advantageously  in  combination  with  glycerin  and 
extract  of  malt.  I  have  also  used  creosote  and  guaiaeol  in  the  same  way 
with  apparently  better  effects  than  when  given  alone ;  and  we  may  therefore 
be  pardoned  for  the  suggestion  that  perhaps  the  majority  of  remedies  admin- 
istered for  constitutional  effcicts — if  there  are  no  chemical  eontra-indications — 
would  be  more  efficacious  when  so  combined.  Whether  a  chemical  combina- 
tion actually  takes  place  between  these  agents  and  some  unknown  proteid 
of  the  animal  fluid  used,  I  am  unable  to  say  ;  but  possibly  at  some  future 
time  this  point  may  be  satisfjictorily  demonstrated.  (luaiacol  and  oil  of 
cloves  are  both  very  useful  when  administered  in  an  emulsion,  in  suitable 
doses,  three  or  four  times  daily,  or  (sometimes  a  better  way)  in  very  small 
doses  repeated  every  hour  for  a  certain  number  of  times,  according  to  the  tol- 
erance of  the  patient.  The  former  agent  as  "  benzosol  "  has  given  very  good 
results.  In  the  more  chronic  cases  characterized  by  anemia  of  the  mucous 
membrane,  phosphorus  administered  in  solution  with  olive  oil  in  capsule  is 
highly  beneficial.  This  combination  may  be  found  on  the  market  in  the 
form  of  capsules  containing  from  one  one-hundredth  to  one-thirtieth  of  a 
grain  of  phosphorus  in  10  or  15  minims  of  oil.  It  should  be  administered 
always  just  after  food  has  been  taken,  and  if  irritation  of  the  stomach, 
urticarious  eruption,  or  aphrodisiac  eft'ects  follow  its  use,  the  dose  must  be 
materially  modified  or  the  administration  of  the  drug  stopped.  Arsenic, 
especially  the  arsenate  of  iron,  chlorid  of  gold  and  sodium,  salicin,  and 
strychnin  are  very  valuable  tonic  agents.  Strychnin  and  salicin  are  among 
the  most  useful  agents  for  general  effects.  When  there  is  much  hyperpyrexia, 
salol  or  sodium  salicylate  may  be  substituted  for  salicin.  For  the  temjiorary 
repression  of  temperature,  aeetanilid,  or  aconite,  or  judicious  bathing  may 
be  resorted  to.  The  somewhat  prevalent  practice  of  combining  either  of 
these  agents  with  other  things — sometimes  not  synergistic — is  certainly  a  bad 
one  !  Of  course,  this  criticism  does  not  apply  to  mixtures  containing  seda- 
tives, such  as  codein  or  hyoscyamus.  But,  as  a  rule,  it  is  preferable  to  ad- 
minister all  drugs  designed  for  temporary  effect,  alone.  The  use  of  alcoholic 
beverages  in  this  disease  is  fraught  with  perplexity  :  for  while  in  many  in- 
stances alcohol  in  one  form  or  another  is  indicated,  yet  the  condition  of  the 
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throat  may  he  such  as  to  prohihit  it,  either  on  account  of  the  local  pain 
attending  it.s  deglutition,  or  on  account  of  its  decided  and  directly  deleterious 
effects  upon  the  diseased  larynx.  It  will  be  found  better  generally  to  select 
the  malt  beverages  and  preparations,  rather  than  the  spirituous.  The  admin- 
istration of  a  little  rectitied  spirit  with  milk,  however,  will  be  found  useful 
when  large  draughts  of  whiskey,  brandy,  rum,  et(5.,  cannot  be  consumed 
without  distress  or  evil  effects. 

The  symptomatic  treatment  of  laryngeal  tuberculosis  can  scarcely  be 
formulated,  and  will  depend  upon  a  variety  of  circumstances  Avhich  will 
indicate  the  agents  to  be  selected  for  each  individual  case  in  order  to  allay 
cough,  pain,  hy])er])yrexia,  diarrhea,  mental  perturbation,  etc.  As  laryngeal 
tuberculosis  when  advanced  is  perhaps  one  of  the  most  painful  affections  to 
which  flesh  is  heir,  the  practitioner  may  be  sorely  taxed  to  meet  the  constant 
demand  for  relief  without  incurring  other  mischief.  However,  opium  and 
its  salts,  for  internal  medication  in  such  cases,  still  retain  their  popularity — 
codeiu,  morphin,  or  the  powdered  drug 
seems  best.  Cough  may  be  mitigated  by 
the  milder  anodynes,  such  as  codein,  tinc- 
ture of  opium,  hydroclilorate  of  cocain, 
hydrate  of  chloral,  etc.,  together  with  the 
various  expectorants  and  balsams  (see 
Fomnulary).  Care  should  be  taken  that 
syrups  are  not  used  too  freely,  lest  nau- 
sea, vomiting,  and  anorexia  be  favored. 
Chlorid  of  ammonia  and  other  chlorids 
Jiiay  cause  severe  pain  when  the  mucous 
membrane  is  ulcerated,  otherwise  they 
may  be  used.  Sleep  may  be  secured  by 
the  administration  of  sulfonal,  trional, 
chloral,  the  bromids,  or  some  preparation 
of  opium,  alone  or  in  combination  with 
one  of  the  other  anodynes  mentioned. 

The  local  treatment  consists  of  in- 
halations  of  gases    or  medicated 


air. 


sprays,  and  powders.  Inhalations  of 
medicated  air  are  of  little  permanent 
benefit  excepting  in  the  early  stages,  or 
when  there  is  an  unusual  amount  of 
salivary  or  other  expectoration.  There 
are  a  number  of  suitable  inhalers  in  the 
market,  from  which  volatile  substances 
may  be  inhaled  either  with  or  without 
the  aid  of  hot  water.  A  simple  instru- 
ment may  be  made  of  tin,  with  a  per- 
forated receptacle  at  its  distal  end  for 
containing  a  piece  of  sponge,  upon  which  may  be  dropped  preparations  of 
creosote,  carboli(;  acid,  menthol,  cani]ihor,  creolin,  tinct.  benzoin,  tinct.  myrrh, 
etc.,  combined  witli  chloroform,  ether,  alcohol,  or  spirits  of  ammonia.  These 
agents  may  also  be  drojiped  into  hot  water  contained  in  a  hot-water  inhaler. 
These  instruments  can  be  used  by  the  patient  several  times  u  day,  with  some- 
times very  good  effect  in  the  early  stages  of  disease.  When,  however,  this  form 
of  inhalation  increases  the  sensation  of  "  dryness,"  "  stiffness,"  or  pain  referred 
to  the  throat,  they  should  be  discontinued.  '  A  preferable  method  of  inhalation 


Fig.  619— Globe  inhaler. 
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in  general  is  accomplished  by  spraying  the  medicament  into  the  throat  from 
eitlier  a  steam  or  a  iiaiKl-l)all  atomizer.    The  sj)ray  may  be  projected  directly 
into  the  throat,  or  it  may  be  projected  (especially  if  it  be  oleaginous)  into  a 
globe  inhaler  (see  Fig.  619),  from  wiiich  it  can  then  be  inhaled  tlirough  a  liice- 
shield  which  will  completely  enclose  the  nose  and  mouth.    Tins  is  a  much 
more  thorough  method  of  local  treatment  in  laryngeal  phthisis,  especially 
when  the  agent  is  in  the  form  of  an  oleaginous  solution.    All  such  agents  as 
creosote,  camphor,  menthol,  carbolic  acid,  guaiacol,  creolin,  phenol,  oil  of 
eucalyptus,  etc.  may  be  dissolved  in  a  pure  iluid  petrolatum  or  olive  oil  and 
projected  into  the  inhaler,  whence  they  can  be  carried  into  the  larynx  by  the 
ordinary  ])rocess  of  respiration.    Although  this  meaus  of  local  medication 
may  fail  in  many  instances  of  producing  radical  change,  it,  nevertheless, 
affords  a  very  practical  and  efficient  method  of  relief    The  watery  solutions 
are  best  used  by  spraying  directly,  as  near  as  possible,  upon  the  parts.  In 
this  manner  there  may  be  used  with  tolerable  etticiency  solutions  of  formate 
of  soda,  biborate  of  soda,  alum,  boric  acid,  carbolic  acid,  cocain,  morphin, 
hydrochlorate  of  coniin,  tannic  acid,  sulpliate  of  iron,  sulphate  of  zinc, 
nitrate  of  silver,  chlorid  of  zinc,  etc.    These  chemicals  may  be  used  in  vary- 
ing quantities  according  to  the  requirements  of  the  case  (see  Formulary). 
Insufflations  of  powders  upon  the  larynx,  although  of  great  value,  especially 
when  ulceration  has  taken  place,  are  sometimes  not  well  tolerated  on  account 
of  the  desiccation  of  the  secretions  or  the  prolonged  and  distressing  paroxysms 
of  cough  which  they  produce.    Among  the  agents  most  useful  as  insuffla- 
tions in  laryngeal  tuberculosis  may  be  mentioned  iodoform,  iodoform  with 
boric  acid  or  bismuth,  naphthalin,  aristol,  europhin,  boric  acid,  tannic  acid, 
ammon.  citrate  of  iron  and  potassium,  stearate  of  zinc  or  alum,  subnitrate 
or  tannate  of  bismuth,  morphin  with  gum  acacia,  etc.    The  insufflations 
should  always  be  preceded  by  a  thorough  spraying  of  the  parts  with  some 
detergent  solution,  such  as  biborate  of  soda  or  phosphate  of  soda ;  and  care 
should  be  taken  that  the  amount  of  powder  propelled  upon  the  larynx  is  not 
too  great,  otherwise  distressing  spasm  and  cough  may  supervene,  lasting  a 
considerable  length  of  time  and  producing  not  only  extra  congestion  and  irri- 
tation of  the  parts,  but,  perhaps,  vomiting  and  exhaustion.    It  is  often  desir- 
able to  apply  directly  with  a  brush  or  pledget  of  cotton  certain  medicaments, 
in  the  form  of  pigments,  to  ulcerations.    This  may  be  done  preferably  by 
using  the  Wagner  laryngeal  brush  or  a  pledget  of  absorbent  cotton,  either 
held  by  forceps  or  wound  around  the  roughened  end  of  a  probe  or  applicator. 
In  this  way  strong  solutions  of  nitrate  of  silver,  chloracetic  acid,  lactic  acid, 
carbolic  acid,  chlorid  of  iron,  chlorid  of  zinc,  formaldehyd,  creosote,  formate 
of  sodium,  etc.,  may  be  carried  to  the  part. 

The  range  of  surgical  measures  for  the  relief  of  this  disease  is  necessarily 
limited.  The  papillomatous  excrescences  which  sometimes  accompany  pro- 
gressive ulceration  may  have  to  be  removed  by  evulsion,  snaring,  or  eschar- 
otics.  Especially  is  this  the  case  when  such  protuberances  occur  about  the 
vocal  cords  or  ventricular  bands,  and  by  their  presence  obstruct  respiration 
or  produce  great  mechanical  irritation  of  contiguous  parts.  A  few  years  ago 
Dr.  Heryng  adopted  and  promulgated  the  plan  of  thoroughly  curetting 
tuberculous  ulcers  and  afterward  applying  to  the  surf;ice  so  abraded  lactic 
acid  in  the  proportion  of  20,  30,  or  50  per  cent,  solutions,  or  stronger, 
according  to  effects.  This  met  with  considerable  favor  for  the  treatuK'nt  of 
some  cases.  There  is  no  doubt  that  it  may  be  a  very  efficient  and  practicable 
measure  in  cases  of  isolated  ulcerations  in  the  upper  j^art  of  the  larynx  ;  but 
for  a  large  proportion  of  cases  of  laryngeal  tuberculosis  presenting  no  limited 
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lesions,  but  a  sinuiltaneous  breaking  down  of  many  spots  separated  from  eacih 
other,  this  plan  of  treatment  will  necessarily  be  limited  in  its  application. 
Besides  this,  many  times  the  lesions  will  be  found  out  of  reach.  Then,  too, 
there  are  individuals  in  whom,  for  some  reason,  these  parts  are  too  physically- 
sensitive  for  interference  of  that  sort,  even  under  the  influence  of  cocain, 
without  exciting  a  general  disturbance  which  is  not  easily  allayed.  This 
was  my  experience  in  two  favt)rable  cases,  when  I  was  obliged  to  desist  after 
early  manipulation.  The  application  of  lactic  acid  without  the  curettement 
is  generally  well  borne  and  efficient.  Scarification  of  the  larynx  in  the 
chronic  form  is  a  measure  of  relief  which  is  not  practised,  pei'haps,  as  often 
as  it  ought  to  be.  The  writer  called  attention  to  this  plan  of  relieving  the 
tension  of  the  parts  some  twelve  years  ago ;  and  many  practitioners  who 
have  adopted  the  plan  have  reported  good  results  fi'om  it.  It  ought  not, 
however,  to  be  indiscriminately  adopted,  because  the  objection  urged 
against  the  practice,  that  it  opened  up  the  deeper  tissues  to  probably  further 
infection,  holds  good  in  many  instances.  However,  as  ulceration  in  any 
event  is  inevitable,  especially  after  great  infiltration,  it  will  be  found  that  the 
anticipation  of  nature's  step  in  this  direction  by  scarification  will  greatly 
modify  the  subsequent  necrosis  of  the  tissues,  and  at  the  same  time  enable 
the  practitioner  to  meet  the  prospective  condition  by  more  thorough  medica- 
tion. I  would  therefore  still  advise  in  some  cases  of  inordinate  effusion — 
even  though  it  be  not  considered  edematous — a  reasonable  amount  of  scar- 
ification over  the  tumefied  parts,  whether  it  be  the  arytenoid  cartilages,  inter- 
arytenoid  space,  ary-epiglottic  folds,  or  epiglottis. 

Hypodermatic  injections  of  creosote  or  other  agents  into  the  laryngeal 
mucous  membrane  have  been  in  my  hands  very  disappointing. 

It  must  be  confessed  that  local  treatment  in  many  cases  is  of  little  value, 
excepting  for  the  palliation  of  pain  and  other  phases  of  distress,  mainly, 
perhaps,  because  the  lesions  are  more  or  less  out  of  reach  and  too  deep  in  the 
mucous  membrane.  On  the  other  hand,  in  some  of  the  slower-going  cases, 
characterized  by  limitation  and  accessibility  of  the  lesion,  a  judicious  local 
treatment  constitutes  our  principal  means  of  assisting  nature  to  resist  the 
progress  of  the  disease.  We  must  agree  with  Gleitsman  that,  theoretically, 
the  thorough  removal  by  surgical  means  of  the  diseased  tissues  and  the 
induction  of  a  healthy  reparative  process  is  the  ideal  desideratum ;  but, 
unfortunately,  there  are  as  yet  no  practical  ways  of  successfully  carrying  out 
such  laudable  aims.  So  we  are  still,  as  it  were,  obliged  to  drift  along 
empirically,  without  any  exact  principles  of  therapy  to  follow  in  the  man- 
agement of  this  disease.  It  will,  therefore,  be  impossible  to  lay  down  any 
rules  for  the  application  of  this,  that,  or  the  other  agent  or  preparation  ;  and 
the  question  of  the  selection  of  topical  medication  must  be  left  to  the  skill 
and  experience  of  the  practitioner.  It  may  be  added,  however,  in  conclusion, 
that  of  all  agents  for  general  use,  perhaps  none  surpasses  iodoform,  aristol, 
resorcin,  tannogen,  or  mercury  protochlorid,  used  either  by  insufflation  or  in 
solution  or  in  mixture  with  petrolatum  oil.  Next  in  value,  especially  when 
ulc(!ration  has  begun,  may  be  ranked  lactic,  chloracetic,  and  carbolic  acids ; 
and  after  these,  chlorin  water,  sodium  formate,  silver  nitrate,  zinc  chlorid, 
mercury  bichlorid  and  biniodid,  creosote,  and  oil  of  eucalyptus.  The  inhala- 
tion from  a  face-shield  inhaler  of  1  ounce  of  solution  of  mercuric  chlorid  (1  : 
3000),  immediately  followed  by  an  inhahition  of  from  2  to  4  ounces  of  a  solu- 
tion of  (1  to  2  per  cent.)  iodoform  in  petrolatum  oil,  will  oftentimes  prove 
highly  beneficial  to  a  large  number  of  cases.  The  inhalation  of  chlorin  water 
combined  with  a  solution  of  salt  in  water  is  also  very  efficient  when  it  does 
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not  cause  much  pain  or  coughing.  Usually  from  ^  to  1  ounce  of  each  (mixed) 
is  as  much  as  ought  to  be  given  at  a  seance. 

One  of  the  leading  therapeutic  indications  is  toward  the  assuagement  of 
j)ain  and  laryngeal  distress.  For  such  purposes  we  must  resort  preferably  to 
the  local  ap])lication  of  either  cocain,  coniin  hydrochlorate,  bromoform,  mor- 
phiii  fornianilid,  atropin,  aconitin,  chloroform,  menthol,  ethyl-bromid,  creolin, 
or  similar  agents.  These  substances  are  best  used  in  the  form  of  spray  or 
])igment,  excepting  ethyl-bromid  and  chloroform,  which  are  volatile  (see 
Formulary). 

In  cases  where  much  soreness  is  generated  from  a  more  or  less  continued 
muscular  action  of  the  pharyngo-laryngeal  nniscles,  coniin  hydrochlorate, 
menthol,  or  ice  (held  in  the  mouth  until  melted)  will  be  found  beneficial. 
For  promoting  an  antagonistic  effect  against  the  burning  and  rawness  often 
com|)iained  of,  either  aconitin,  atropin,  or  hyoscin  will  be  found  useful  in 
addition  to  other  treatment. 

Cocain  hydrochlorate  or  inor[)hin  alone,  or  in  combination  with  either 
iodoform,  aristol,  naphthalin,  or  carbolic  acid,  will  be  found  to  be  the  "sheet 
anchors"  for  the  relief  of  ])ain.  The  frequent  cleansing  of  the  throat  with 
sprays  containing  peroxid  of  hydrogen,  boric  or  carl)()l!c  acid,  when  well 
borne,  is  a  good  practice  and  one  which  greatly  promotes  the  comfort  of  the 
patient,  to  say  the  least.  The  formulee  for  the  use  of  these  several  agents 
are  appended. 

FOKMULARY. 

Sprays. — 

(1)  Zinc  chlorid,  1-3%;  (2)  Zinc  sulphate,  l-4/o;  (3)  Mercuric  biniodid,  0.2% ,  and 

Potassium  iodid,  4% — in  glycerin  and  water. 
(4)  Sodium  formate,  2-3%;  (o)  Coniin  hydrochlorate,  0.2%;  (6)  Mercuric  bichlorid, 

0.2%,  and  Hydrogen  dioxid,  16% — in  water. 

(7)  Aluranol,  2%,  and  Cocain  hydrochlorate,  1% — in  peppermint- water. 

(8)  Oil  of  eucalyptus,  3%;  (9)  Menthol,  1%,  and  Camphor,  1%;  (10)  Creolin,  1.5%, 

and  Alcohol,  0.2-0.5% — in  liquid  petrolatum. 

Pigments. — 

(11)  lodin,  0.4%,  and  Potassium  iodid,  1%  ;  (12)  Formaldehyd,  10%  ;  (13)  Pyok- 

taniu  (blue),  2%,  and  Acacia,  29^ — in  water. 
(14)  Hyoscin  hydrobromate,  2%;  (15)  Aconitin,  0.2%;   (16)  Morphin  sulphate, 

\c/o,  and  Antifebrin,  2% — in  glycerin  and  water. 
(17)  Lactic  acid,  in  water.    (18)  Carbolic  acid,  12.5%,  in  glycerin. 

Instifflniiom. — 

'(19)  Tannic  acid,  6%;  Powdered  starch,  19%;  and  Bismuth  subnitrate,  75%.  (20) 

Resorcin,  50%,  and  Powdered  starch,  50%. 
(21)  Aristol,  50%,  and  Powdered  starch,  50%.  (22)  Silver  nitrate,  1-2%,  and  Talc 
powder,  98-99%.  (23)  Tannic  acid,  3%;  Cannabin  tannate,  7%;  Bismuth 
subnitrate,  45  % ;  and  Powdered  starch,  45  % .  (24)  Silver  nitrate,  3  % ;  Acacia 
powder,  32%;  and  Bismuth  subnitrate,  65%.  (25)  Armenian  bole,  25%. 
Sugar,  25%;  and  Sodium  biborate,  50%.  (26)  Morphin  sulphate,  0.3%; 
Mild  mercuric  chlorid,  20%;  Sugar,  40%;  and  Bismuth  subnitrate,  40%; 
(27)  Morphin  sulphate,  3%,  and  Iodoform,  97%.  (28)  Iodoform,  11%;  Boric 
acid,  34%;  Naphtalin,  55%;  and  Oil  of  Bergamot,  a  sufficient  quantity. 
Internal  Mediation. — 

(29)  Compound  solution  of  lodin  (Lugol's  solution),  15  cc,  and  Glycerin,  15  cc. 

Ten  drops  in  milk  every  four  hours. 

(30)  Syrup  of  ferrous  iodid,  80  cc,  and  Compound  syrup  of  the  hypophosphites, 

30  cc. 

Tablespoonful  three  times  a  day. 

(31)  Salicin,  4  gm. ;  Calcium  livpophosphite,  6  gm. ;  Whiskey,  150  cc. ;  and  Fluid 

extract  of  Malt,  210  cc.  "  Two  to  four  teaspoonfuls  three  times  a  day. 

(32)  Sodium  salicylate,  412  gm. ;  Cinnamon-water,  120  cc. ;  and  Water,  120  cc. 

Two  teaspoonfuls  three  times  a  dav. 

(33)  Powdered  bone,  8-12  gm. ;  Glycerin,  30  cc. ;  and  Cinnamon-water,  90  cc. 

Teaspoonful  three  times  a  day. 
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TUBERCULOSIS  OF  THE  NASAL  PASSAGES  AND  THE  PHARYNX. 

The  Nasal  Passages. — Tuberculosis  confined  to  the  nasal  passages  ex- 
clusively or  primarily  occurring  there  is  extremely  rare  (Cohen,  Bosworth, 
Cliiari,  Hajek,  Risrlel,  Kafeman,  Schiiffer).  The  disease  is  more  often 
observed  in  connection  with  pulmonary  phthisis  of  an  advanced  stage,  or, 
according  to  Kafeman,  in  cases  of  latent  tuberculosis.  This  author  states  that 
the  reported  cases  of  primary  tuberculosis  of  the  nose,  pharynx,  or  larynx, 
without  pre-existing  tuberculosis  or  latent  foci  elsewhere,  should  be  received 
with  a  great  deal  of  skepticism.  Authoritative  statistics  derived  from  autop- 
sies are  cited  in  support  of  this  statement. 

The  more  common  site  for  the  development  of  the  disease  is  in  the  region 
of  the  cartilaginous  septum  of  the  nose,  although  Chiari  observed  that  in  his 
six  cases  other  parts  as  well  as  the  septum  were  affected  ;  in  one  the  maxillary 
sinus  being  involved.  Kaschier  distinguishes  a  form  of  the  disease  which 
particularly  affects  the  bony  framework.  Lermoyez  cites  cases  of  the  occur- 
rence of  tuberculous  vegetations  at  the  vault  of  the  pharynx.  There  are  a 
few  cases  on  record  in  which  tuberculosis  of  the  naso-pharynx  seemed  to 
follow  operations  for  the  removal  of  adenoid  vegetations  in  patients  who  Avere 
previously  free  from  either  tubercular  disease  or  hereditary  tendency.  A 
few  such  cases  have  been  rejiorted  by  Kafeman  and  others,  one  or  two  of 
which  were  foUow^ed  by  tubercular  meningitis.  It  is  sought  to  account  for 
the  occurrence  of  this  latter  class  of  cases  upon  the  supposition  that  the 
Avound  of  the  operation  offered  an  opportunity  for  the  entrance  of  tubercle- 
bacilli,  carried  there  either  by  inspired  air,  food,  the  instruments  or  finger 
of  the  operator.  Some  writers  believe  that  in  all  such  cases  either  the  bacilli 
or  some  tubercular  formation  is  already  present  in  the  glandular  tissue.  I 
have  never  observed  a  case  of  primary  nasal  tuberculosis,  although  having 
seen  several  cases  occurring  in  the  course  of  advanced  pulmonary  phthisis. 
Cases  have  been  reported  in  which  the  disease  began  in  the  form  of  a  few 
papilloma-like  prolongations  from  the  mucous  membrane  at  intervals  along 
the  septum — tubercular  tumors,  as  it  were.  These  cases  are  notable  for 
their  slow  march.  The  lesions  oftener  occur  just  at  the  vestibule  of  the 
nose. 

Etiology. — The  majority  of  observers  believe  that  the  only  cause  of  the 
disease  in  this  situation,  as  elsewhere,  is  the  implantation  of  tubercle-bacilli, 
and  that  these  micro-organisms  may  be  conveyed  to  the  ])art  either  from 
without  by  contact  of  sputum  during  acts  of  coughing  or  vomiting ;  by 
means  of  the  finger,  as  in  picking  the  nose;  by  the  inspiration  of  bacilli- 
laden  air;  or  from  w'ithin  through  conveyance  from  some  remote  focus  by 
either  the  blood  or  lymph  (Kafeman,  Chiari).  The  w^ell-known  ubiquity 
of  the  tubercle-bacillus  and  the  frequency  of  catarrhal  affections  of  the 
nose  entailing  abrasions,  etc.,  are  relied  upon  in  explanation  of  these  modes 
of  origin.  Chiari  believes  that  the  infection  generally  takes  place  by  the 
inoculation  of  some  abrasion  or  fissure  of  the  epithelium  with  tubercle- 
bacilli  conveyed  there  by  the  finger.  Although  adojiting  the  idea  of 
primal  bacillary  infection,  he  nevertheless  states  that  he  found  tubercle- 
bacilli  in  four  only  of  his  six  cases.  Kafeman,  who  published  two  interest- 
ing cases  of  so-called  primary  nasal  tuberculosis,  and  who  likewise  believes 
in  the  bacillary  origin  of  all  tubercular  disease,  found  no  tubercle-bacilli  in 
either  of  his  cases,  but  in  one  of  them  some  stray  specimens  of  the  Langhans 
bacillus.  This  author  attributes  the  malady  in  his  cases  to  a  ])robable  infec- 
tion through  abrasions  of  the  mucous  membrane  by  bacilli-laden  air,  as 
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neither  of  liis  subjects  were  tubercular  nor  of  a  tubercular  tendency.  The 
sii>;ual  immunity  of  tiie  nasal  ])assages  from  tuberculous  disease,  when  so 
constantly  exposed  to  abrasion  and  invasion  by  tubercle-bacilli,  has  been  a 
subject  of  much  perplexing)-  speculation.  Lately,  however,  experimental 
researches  of  the  bacteriology  of  the  nasal  passages  have  led  to  some  con- 
clusions which  may  account  for  the  hitherto-observed  immunity  mentioned. 
Clausen  found  that  the  nasal  passages  of  rabbits  were  apt  to  contain  quanti- 
ties of  pyogenic  l)acteria.  Von  Besser,  Ferni(>r,  Lernioye/,  and  others  found 
that  tile  human  nasal  passages,  pharynx,  and  larynx  contained  numerous 
bacteria,  such  as  the  diplococcus  pneumonite,  streptococcus  pyogenes  aureus, 
tubercle-bacillus,  etc. ;  while  St.  Clair  Thomson,  Plewitt,  and  others  found 
that  healthy  nasal  passages  were  bacteria-free.  Fernier  and  Bretschreiber 
also,  making  similar  investigations  with  varying  results,  concluded  that  the 
nasal  passages  were  only  quasi-aseptic.  The  conclusions  of  Thomsen  and 
Hewitt  were  to  the  effect  that  the  normal  secretions  of  the  nasal  passages 
and  throat  were  bactericidal,  and  hence  neutralized  innnediately  the  virulence 
of  any  superimposed  micro-organisms.  From  all  these  observations,  and 
from  the  negative  results  of  clinical  experience,  it  is  fair  to  infer  that 
perhaps  some  of  these  cases  of  so-called  ])rimary  nasal  tuberculosis  were 
really  of  doubtful  character.  Those  observers  (Storck,  Thost,  Heryng)  who 
really  believe  that  fissures  or  abrasions  of  the  mucous  membrane  invite  the 
origin  and  development  of  the  disease,  confess  that  there  must  be  some  par- 
ticular change  in  the  cell-life  of  the  part  in  order  to  consummate  the  estab- 
lishment of  the  malady.  Strauss  has  f  )und  that  the  nasal  passages  and  pharynx 
of  healthy  persons  who  spend  much  time  in  the  presence  of  phthisical 
patients,  or  in  rooms  where  phthisical  patients  are  confined,  contain  large 
numbers  of  tubercle-bacilli.  The  question  as  to  the  power  of  tubercle- 
bacilli  to  penetrate  sound  epithelial  tissue  is  yet  an  unsettled  one.  A  further 
discussion  on  the  etiology  of  this  subject  will  be  found  in  the  section  on 
Tuberculous  Laryngitis. 

Symptomatology. — The  early  symptoms  consist,  for  the  most  part,  of 
a  mild  coryza  and  frequent  attempts  at  sneezing,  with  a  sensation  of  fulness 
and  uneasiness  within  the  nasal  passages.  The  discharge,  which  is  at  first 
of  a  mucous  character,  gradually  becomes  more  serous  or  muco-purulent, 
but  is  not  apt  to  be  very  profuse.  After  a  while  the  nasal  passages  become 
more  or  less  plugged  with  exfoliating  crusts,  which  accumulate  just  inside 
of  the  nostril  and  cause  considerable  itching,  burning,  and  other  irrita- 
tion. There  is  rarely  much  odor  to  the  discharge,  such  as  we  meet  with  in 
ozena.  There  may  be  slight  swelling  of  the  skin  of  the  nose,  redness  and 
marked  soreness.  Very  little  pain  is  complained  of,  however,  unless  the 
internal  parts  be  touched.  The  disease  is  usually  confined  to  the  mucous 
membrane  covering  the  cartilaginous  septum,  although  after  a  time  ulcera- 
tion of  the  turbinals  may  be  observed.  The  ulcerations  are  usually  small,  with 
red  rims,  and  discrete,  although  in  places  there  may  be  confluence  of  them, 
and  they  are  not  disposed  to  heal.  Slow-growing  perforation  of  the  car- 
tilaginous septum  is  sure  to  take  place,  and  in  some  cases  this  may  be  the 
first  symptom  to  excite  the  alarm  of  the  patient.  The  perforation  gradually 
extends,  by  a  molecular  dissolution  of  the  edges,  until  nearly  the  whole  of  the 
triangular* cartilage  disappears.  When  the  disease  takes  an  exacerbation,  as 
sometimes  occurs,  its  extension  may  become  quite  rapid,  covering  more  or 
less  of  the  whole  line  of  the  septum  and  even  extending  to  the  pharynx. 
The  local  symi)toms  in  this  event  arc,  of  course,  very  much  aggravated.  In 
all  cases  ])ain,  coryza,  and  lachrymation  may  make  the  patient  very  miserable, 
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aside  from  more  or  less  constitutional  disturbance.  If  tlic  lungs  or  other 
organs  are  also  the  seat  of  the  tubercular  process,  the  constitutional  synijjtoms 
of  septicemia  are  very  much  aggravated.  Tubercular  meningitis  is  to  be 
expected  as  a  termination  of  cases  of  true  nasal  tuberculosis.  In  the  form 
of  the  disease  characterized  by  tuberculous  tumors,  the  surrounding  tissues 
are  slow  to  take  on  reactionary  disturbance,  for  the  xdceration  is  slow  and 
confined  to  the  little  neoplastic  formations.  It  has  been  observed,  also,  that 
the  general  disturbance  is  much  less  in  these  cases,  and  that  the  cartilaginous 
structures  escape  destruction  for  a  longer  time.  Perichondritis  and  perios- 
titis, with  necrosis,  may  be  expected,  however,  in  severe  or  neglected  cases ; 
but,  as  a  rule,  except  for  the  destruction  of  the  septal  cartilage,  the  ulceration 
usually  confines  its  ravages  to  the  mucous  membrane. 

The  Pharynx. — Primary  tuberculosis  of  the  pharyngeal  mucous  mem- 
brane is  very  rare,  but  does  occur,  and  may  be  tolerably  latent  for  a  time. 
It  is  frequently  more  or  less  mixed  with  sypliilitic  disease  or  laryngeal 
phthisis,  and  often  coexists  with  these  affections  or  carcinoma  (Baumgarten, 
M.  Schmidt).  In  my  own  practice  I  have  never  met  with  an  instance  which 
was  not  connected  with  either  a  syphilitic  taint  or  with  laryngeal  or  pulmonary 
phthisis.  Two  notable  examples  which  came  under  my  observation  were 
preceded  in  the  one  case  by  secondary,  and  in  the  other  by  tertiary,  syphilis. 
Kafeman  states  that  there  are  two  ibi'ms  of  pharyngeal  tuberculosis,  one  a 
miliary,  and  the  other  a  papular  or  tumor,  form.  Cases  of  the  former  class 
are  characterized  by  the  development  in  many  places  of  small  miliary  tuber- 
cles, and  in  the  latter  by  the  formation  of  one  or  two  patches  only — generally 
upon  the  lateral  walls  and  posterior  surface  of  the  velum  palati.  The  naso- 
pharynx does  not  seem  to  participate  very  often  in  the  disease,  but  the  base 
and  tip  of  the  tongue  and  the  oral  cavity  are  more  likely  to  do  so.  The 
ulcers  are  small,  surrounded  by  a  narrow  red,  raised  rim.  As  the  disease 
advances  they  may  coalesce  and  excavate  more  or  less  beneath  the  edges  of 
the  mucous  membrane,  giving  the  edges  a  raised,  worm-eaten,  or  irregular 
appearance  later  on.  In  some  cases  considerable  infiltration  takes  place,  so 
that  the  mucous  membrane  in  the  neighborhood  or  all  over  the  pharynx  (if 
it  be  the  miliary  form)  appears  edematous.  The  pharyngeal  wall  suffers, 
and  the  velum  palati  is  also  very  apt  to  participate,  in  which  case  the  uvula 
is  edematous  and  very  tender.  The  shapes  of  the  ulcerations  vary,  but  are 
usually  oval,  more  or  less  elongated,  and  covered  with  muco-pus,  either  soft 
or  partially  desiccated.  When  situated  upon  the  posterior  wall,  which  is 
exceptional,  the  surface  presents  a  cleaner  and  rawer  appearance.  Degluti- 
tion is  always  very  painful — the  patient  shrinking  from  swallowing  very  hot, 
very  cold,  or  salty  food.  In  some  instances  the  deglutition  of  the  saliva  is 
very  painful.  In  advanced  cases  the  cervical  glands  are  more  or  less  swollen 
and  tender,  as  are  also  the  muscles  of  the  neck.  The  ])atient  ])resents  an 
anxious  expression  of  countenance,  is  pallid,  and  emaciates  rapidly  after  the 
disease  has  progressed  for  some  time,  owing  to  the  difficulty  of  obtaining 
sufficient  nourishment.  When  the  tongue  is  involved,  the  parts  especially 
affected  are  the  tip,  sides,  and  base.  Ulcerous  cracks  and  fissures,  more  or 
less  surrounded  by  small  papillte,  are  characteristic.  The  organ  is  always 
very  sensitive.  In  those  cases,  even  if  cionfined  to  the  jiharyngeal  cavity, 
the  tonsils  are  apt  to  be  involved.  Indeed,  the  tonsils  are  said  by  Strassman, 
Denochowsky,  Dieulafoy,  and  others  to  be  extremely  liable  to  tuberculous 
disease.  The  first-named  observer  found  the  tonsils  tuberculous  in  13  out  of 
21  autopsies  made  upon  tuberculous  subjects,  and  Denochowsky.  in  each  of 
15  autopsies  of  similar  subjects,  found  the  tonsils  tuberculous.  Dieulafoy 
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injected  parts  of  extirpated  tuberculous  tonsils  into  61  animals,  13  per  cent, 
of  which  contracted  general  tuberculosis.  Cornil,  on  the  other  hand,  ex- 
amined 70  cases,  and  found  giant  cells  in  4  only  ;  while  Virchow  has  declared 
that  tonsillar  tuhercidosis  is  very  rare.  It  is  also  said  that  the  tubercuhir 
process  in  these  glands  takes  ])lace  primarily  in  the  deeper  tissues — the  lower 
endothelial  lining  of  the  follicles  or  crypts  and  lymph-spaces — and  that  ulcer- 
ation does  not  readily  follow.  For  this  reason  the  surface  indications  are 
therefore  wanting  and  the  disease  may  escape  notice.  The  conclusions  of 
some  observers  seem  to  indicate  that  these  glands  are  common  seats  of  latent 
tuberculosis.  Nevertheless,  the  theory  that  a  very  favorable  lodgement  for 
tubercle-bacilli  is  offered  by  the  crypts  of  the  tonsils,  and  also  that  the  sur- 
face-manifestation of  the  disease  may  be  infrequent  owing  to  deep  infection, 
would  seem  to  offer  to  a  practical  mind  an  inadequate  explanation  of  the 
infroquency  of  the  visible  manifestations  of  tonsillar  tuberculosis.  Again, 
why  sliould  the  advent  of  tubercle-lwcilli  into  the  deeper  structures  of  the 
tonsil  through  tlie  l)lood-vessels  and  lymph-channels,  instead  of  from  without 
inward,  be  a  selected  mode  of  infection  ?  The  only  explanation  worthy  of 
acceptance  would  be  that  perha|)s  an  antitoxic  character  belonging  to  the 
secretions  of  the  tonsil  is  suflicient  to  render  the  surface  immune  to  tiie 
action  of  tubercle-bacilli — that  is,  supposing  that  the  bacilli  are  the  only 
cause  of  the  tonsillar  disease.  It  will  be  remembered  that  St.  Clair  Thomson 
and  others  have  shown  that  the  nasal  and  buccal  secretions  are  probably 
strongly  bactericidal ;  and,  if  this  be  a  fact,  therein  may  lie  the  explanation 
of  the  frequent  escape  of  these  glands,  as  well  as  the  upper  air-tra(!t  gener- 
ally, from  tubercular  disease. 

The  diagnosis  of  nasal  and  pharyngeal  tuberculosis  is  not  always  very 
easy.  Syphilitic  inflammation  of  the  nasal  septum,  lupus,  and  sarcoma  may 
easily  be  mistaken  for  tuberculosis.  Indeed,  lupus  and  syphilis  are  often 
much  alike  in  their  loeal  characteristics,  as  well  as  tuberculosis  and  lupus. 
In  syphilis,  besides  the  history  of  the  case,  it  will  be  found  that  the  whole 
nasal  septum  is  very  much  infiltrated,  and  that  the  disease  is  taking  a 
more  rapid  coui-se.  When  ulceration  has  taken  place  in  syphilitic  disease 
there  is  breaking  down  of  larger  areas,  which  may  subsequently  coalesce, 
although  at  first  remaining  quite  distinct.  The  character  of  the  ulcera- 
tion is  not  particularly  distinctive,  for  we  may  have  in  either  disease  a 
serpiginous,  ragged,  undermined  sort  of  ulceration  with  raised  red  edges. 
In  pure  syphilitic  affections  of  the  septum,  where  the  disease  is  confined  to 
the  triangular  cartilage,  the  differential  diagnosis  is  quite  difficult  in  the 
absence  of  .supporting  clinical  history.  Nevertheless,  a  microscopical  exami- 
nation may  serve  to  determine  the  diagnosis,  although  it  will  not  be  safe  to 
rest  always  upon  the  discovery  of  the  tubercle-bacilli  alone,  for  these  micro- 
organisms may  be  always  present  to  a  greater  or  less  extent  in  the  nasal 
secretion,  even  in  cases  which  are  not  really  tuberculous,  as  shown  by  the 
researches  of  Strauss  and  others.  From  lupus,  tuberculosis  may  be  distin- 
guished by  the  much  slower  course  of  the  former  affection  and  the  presence 
of  lupous  disease  of  the  skin  just  external  to  the  nose,  or  somewhere  about 
the  face,  and  the  absence  of  any  great  amount  of  surrounding  infiltration  and 
constitutional  disturbance.  Then,  too,  the  presence  of  the  characteristic 
small,  pointed,  j)inkish  granulations  will  serve  to  distinguish  lupus.  The 
lupous  exulceration  is  inclined  to  heal  and  leave  its  characteristic  scar-tissue, 
while  the  tuberculous  is  not.  The  age  of  the  patient  also  may  serve  to 
strengthen  the  differential  diagnosis,  for  lupus  of  the  nose,  as  a  rule,  attacks 
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the  young  or  the  very  old  ;  wliile  tuberculosis  of  the  upper  air-tract  is  very 
rare  under  fourteen  years  of  age  (Demme,  Bollinger). 

From  sarcoma,  tuberculosis  may  bo  distinguished  in  the  course  of  the 
disease  by  the  absence  of  a  distinct  tumor,  wliich  is  soft  to  the  touch,  of 
red  color,  of  considerable  size,  and  showing  a  disposition  to  rapidly  enlarge 
from  its  point  of  attachment  outward.  The  sarcomatous  growth  Ijleeds 
easily.  Sarcoma  can  only  be  mistaken  for  the  so-called  tubercular  tnitiors 
which  sometimes  appear  in  the  nose.  But  the  latter  are  usually  small  and 
multiple ;  while  sarcoma,  as  a  rule,  is  confined  to  one  or  two  points. 

The  prognosis  of  tuberculous  disease  of  the  nose  or  pharynx  is  cer- 
tainly very  grave,  although  if  the  disease  be  recognized  early  the  prospects 
of  the  patient  are  not  so  bad,  because  in  this  situation,  if  there  be  little  or 
no  general  infection,  there  is  an  opportunity  of  entirely  eradicating  the 
morbid  pi'ocess. 

The  treatment  for  the  disease  in  either  of  these  situations  should  be 
chiefly  local  and  surgical.  No  time  should  be  lost  in  removing,  as  far  a& 
possible,  the  diseased  masses,  either  with  the  curette  or  the  galvano-cautery^ 
wherever  they  may  be  situated  within  reach.  After  this  has  been  done  a 
vigorous  local  ti'eatment,  consisting  of  the  application  of  antiseptics,  such  as 
formaldehyd,  formate  of  sodium,  carbolic  acid,  resorcin,  iodoform,  chlorin 
water,  or  guaiacol,  must  be  adopted.  The  last  agent  is  reported  by  E. 
Frankel  and  H.  Bergeat  to  be  highly  useful  in  lupus.  It  is  also  efficient 
in  local  tuberculosis.  The  thorough  removal  of  the  disease,  as  suggested 
above,  will  be  found  in  all  cases  the  most  efficient  method  of  treatmenti 
Besides  local  measures,  great  benefit  will  be  obtained  from  the  internal 
administration  of  iodin,  chlorid  of  gold  and  sodium,  arsenic,  and  phosphorus. 
Climatic  changes  are  not  as  markedly  beneficial  as  when  the  larynx  and. 
pulmonary  organs  are  "involved,  although  any  regimen  and  hygienic  measure 
which  will  promote  the  health  of  the  individual  will,  of  course,  be  beneficial. 
No  attempt  to  repair  the  edges  of  the  perforation  of  the  septum  after  the 
disease  process  has  become  checked — by  such  methods  as  scarification,  trim- 
ming of  the  edges,  or  cauterization — will  prove  efficient.  It  will  be  found 
far  better  to  simply  promote  the  covering  of  the  edges  of  the  perforation, 
however  extensive  it  may  be,  by  emollient  applications. 

LUPUS  OF  THE  AIR-PASSAGES. 

I/UpUS  vulgaris,  the  variety  with  which  we  are  mainly  concerned — as 
is  well-known — is  particularly  a  disease  of  the  external  skin.  It  appears 
insidiously,  as  a  rule,  and  slowly  extending  in  that  apparatus,  terminates  in 
a  process  of  exulceration.  It  is  also  not  infrequently  met  with  upon  the 
mucous  membrane,  which  in  many  respects  is  histologically  analogous  to  the 
external  skin.  Indeed,  some  observers  believe  that  the  mucous  membranes 
are  more  often  affected  first  in  lupus  of  the  face.  One  of  the  most  frequent 
sites  for  the  development  of  lupus  vulgaris  is  at  the  angle  of  the  nose,  the 
mouth,  the  eye,  or  somewhere  in  the  neighborhood  of  an  external  opening  of 
the  body.  While  some  dermatologists  assert  that  any  portion  of  the  skin  is 
liable  to  its  attack,  others  assert,  upon  an  appannitly  equal  basis  of  facts, 
that  certain  covered  portions  of  the  skin  arc  invidnorable.  It  has  been 
asserted,  as  a  rule,  that  lupus  vulgaris  always  jirimarily  occurs  upon  the 
skin  and  affects  the  mucous  membrane  afterward.  However  the  rule  may 
be,  there  are  instances  enough  on  record  of  the  primary  invasion  of  the 
mucous  membrane  to  constitute  at  least  marked  exce{)tions.     It  is  stated 
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that  there  uiv  many  instances  of  hipous  disease  of  the  lining  membrane  of 
the  nasal  chambers,  wiiich  ran  for  a  long  time  without  being  discovered 
where  no  dermatic  involvement  ever  took  place.  The  point  of  origin  of 
lupus  of  the  nasal  cavity  is  most  frequently  in  the  mucous  membrane  cover- 
ing the  cartihiginous  septum.  From  this  point  it  may  gradually  spread 
intranasally  along  the  septum  or  extranasally  to  the  vestibule  of  the  nose 
and  the  skin.  Sometimes  the  pharynx  is  involved  secondarily  from  a  focus 
on  the  nasal  sej)tum. 

Etiology. — The  principal  etiological  factor  in  lupus  of  the  nose,  as  else- 
where, is  supposed  to  be  the  tubercle-bacillus.  However,  as  this  question 
will  be  fully  discussed  under  the  caption  of  Lupous  Laryngitis,  it  need  not 
detain  us  here. 

Symptomatology. — The  objective  symptoms  of  lupus  are  usually  very 
mild,  rendered  so  by  its  well-known  tendency  toward  a  chronic  course.  The 
first  symptoms  may  be  unaccountable  sneezing  and  slight  coryza,  although 
the  discharge  is  not  a]it  to  be  profuse  excei)t  in  the  first  stages  of  the 
disease.    After  the  histological  ciiianges  incident  to  the  first  stages  of  the 
disease  have  become  developed,  the  breaking  down  or  ulceration  begins  to 
take  place  in  small  sjjots,  and  then  there  will  be  more  or  less  formation  of 
yellowish  or  brownish  crusts  with  slight  ichorous  or  serous  discharge.  The 
appearance  of  the  spot  is  not  so  characteristic  as  when  the  skin  is  affected. 
In  the  nose  the  infiltration  is  quite  insignificant,  and  does  not  present  that 
peculiar  brownish  granular  appearance  until  after  ulceration  has  taken  place. 
When  this  has  happened,  lines  or  valleys  with  bacon-colored  bases  may  be 
seen,  interrui)ted  and  surrounded  here  and  there  by  little  pinkish-red  granules, 
all  of  which  are  more  or  less  covered  with  scales  or  crusts  somewhat  ad- 
herent.   As  said  before,  perforation  soon  takes  place,  and  gradually  enlarges 
as  the  disease  advances.    The  course  of  the  lupous  ulceration  does  not  differ 
from  that  of  other  ulcerations,  advancing  by  infiltration  and  subsequent 
breaking  down,  but  its  trail  is  covered  by  the  formation  of  characteristic 
sear-tissue,  which  is,  however,  much  more  delicate  and  less  characteristic  here, 
as  in  other  mucous  membrane,  than  upon  the  skin.    I  have  never  seen  a 
case  of  nasal  lupus  in  which  the  adjacent  skin  M'as  not  involved.    The  de- 
struction of  the  skin  and  consequent  contraction  of  cicatricial  tissue  neces- 
sarily produce  more  or  less  deformity  of  the  nose.     Lupus  vulgaris  is 
inclined  to  stop  before  the  osseous  tissue,  confining  its  ravages  to  the  softer 
parts.    Exceptionally,  however,  especially  in  syphilitic  cases,  bone  as  well 
as  cartilage  proves  no  barrier  to  its  advance.    In  such  cases,  the  destruction 
of  the  tissues  being  greater,  the  deformity  is  also  proportionately  greater. 

The  prognosis  is  quite  fiivorable,  although  the  disease  can  rarely  be 
checked  without  the  production  of  more  or  less  destruction  of  the  nasal 
septum,  with  at  least  permanent  perforation.  A  sort  of  eczematous  eru])tion 
is  apt  to  persist  even  after  the  recovery  from  the  lupoid  ulceration,  which 
is  a  matter  of  considerable  annoyance  to  the  patient  and  very  difficult  to 
overcome. 

I/Upus  of  the  pharynx  is  much  more  rare  than  lupus  of  the  nasal 
passages,  and  although  appearing  without  any  relationship  whatever  to 
syphilis,  is,  nevertheless,  more  often  found  in  syj^hilitic  subjects.  It  is 
.stated  by  many  authors  that  lupus  is  a  disease  which  is  found  in  tuberculous 
subjects  or  those  of  tuberculous  tendency ;  indeed,  as  will  be  seen  sub- 
sequently, many  authors  regard  the  two  diseases  as  identical.  This  question, 
however,  is  still  a  prnctically  unsettled  one,  and  need  not  detain  us  here. 
The  portion  of  the  jiharynx  more  often  attacked  is  the  soft  palate,  and  of 
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this  the  buccal,  more  frequently  than  the  pharyngeal,  surface.  Next  in  order 
of  frequency  of  occurrence  may  be  mentioned  the  lateral  wall  of  the 
pharynx,  or  rather  the  faucial  arches,  especially  at  their  junction  with  the 
velum  palati.  In  the  cases  of  lupus  of  the  pharynx  which  have  fallen  under 
my  observation,  the  soft  palate  or  the  faucial  folds  have  been  the  primary 
seat  of  the  disease  in  all  but  one  instance.  The  course  of  the  ulceration  in 
this  situation  is  usually  very  mild,  and  leads  to  no  more  constitutional  dis- 
turbance than  when  situated  upon  mucous  membranes  elsewhere,  excepting 
as  it  interferes  more  or  less  with  proper  deglutition.  In  such  instances  the 
loss  of  body-weight  and  consequent  development  of  general  physical  weak- 
ness is  progressively  marked  during  the  period  of  ulceration.  After  cica- 
trization takes  place,  however,  these  difficulties  disappear  and  the  nutrition 
of  the  patient  soon  assumes  a  normal  condition.  In  a  case  which  has  been 
under  my  treatment  the  ulceration  and  destruction  of  tissue  was  consid- 
erable for  a  time,  and  as  deglutition  grew  extremely  painful,  the  patient, 
in  consequence  of  lack  of  food,  became  very  weak.  This  case  occurred  in 
a  woman  whose  family  were  free,  as  far  as  could  be  ascertained,  of  any 
tuberculous  tendency,  but  who  had  suffered  two  years  previously  from  a 
severe  attack  of  small-pox — indeed,  the  skin  all  over  the  body  presenting 
the  marks  or  pits  of  the  disease.  We  were  unable  to  trace,  however,  any 
causal  relation  between  the  eruption  of  lupus  and  the  variola ;  neither  could 
thei'e  be  traced  in  this  case  any  syphilitic  taint  after  the  most  thorough 
investigation  into  the  life-history  of  both  the  patient  and  the  patient's 
husband.  I  have  ascertained  of  no  instance  on  record  of  lupus  of  the  naso- 
pharynx. 

The  prognosis  of  lupus  in  these  situations  is  favorable  unless  the  disease 
circumvents  the  tonsil  or  some  other  hidden  place  where  adequate  local 
treatment  cannot  be  pursued. 

Treatment. — The  local  treatment  should  be  a  vigorous  one,  consisting 
of  thorough  excision  or  evulsion  of  the  morbid  tissues.  For  this  purpose 
curettement  and  the  galvano-cautery  oifer  the  most  suitable  means.  After 
this  has  been  done,  persistent  local  application  of  resorcin,  iodoform,  sodium 
formate,  guaiacol,  or  carbolic  acid,  or  escharotics,  such  as  zinc  chlorid, 
chromic  acid,  etc.  The  general  treatment  by  iodin,  iodid  of  potassium,  and 
arsenic  will  prove  veiy  efficacious,  especially  the  former.  In  the  case  of 
lupus  affiicting  the  soft  palate  or  pharynx  so  as  to  interfere  with  proper 
deglutition,  4  per  cent,  solution  of  cocain  should  be  freely  applied  to  the 
diseased  parts  just  before  a  meal  is  taken,  and  the  meal  should  be  such  as  to 
contain  the  most  nutritious  constituents  of  alimentation.  Out-door  life  and 
proper  hygienic  surroundings  will  add  material  benefits  to  any  course  of 
treatment. 

Notwithstanding  the  fact  that  the  tubercle-bacillus  is  so  often  absent  in 
many  specimens  of  lupous  tissue,  yet  the  majority  of  writers  persist  in  ascrib- 
ing the  essential  cause  of  the  disease  to  the  tubercle-bacillus  of  Koch, 
although  the  same  observers  note  the  discovery  of  the  bacillus  of  Lustgarten 
as  well.  To  account  for  the  diverse  clinical  behavior  of  lupus,  as  compared 
with  so-called  tubercular  aflFectionsof  other  tissues.  Councilman  believes  that 
the  quality  of  the  bacillus  and  the  resistance  or  definite  reactionary  charac- 
teristics of  the  tissue  invaded  are  quite  sufficient,  holding,  for  instance,  that 
the  histological  peculiarities  of  the  skin  will  resist  the  development  of  the 
tubercle-bacilli  in  its  tissues,  and  thus  give  rise  to  the  slow  and  heterogeneous 
clinical  phenomena  observed  in  lupus. 
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LUPOUS  LARYNGITIS. 

Lupous  laryngitis  is  a  chronic  inflammation  of  the  mucous  membrane, 
characterized  by  tiie  formation  of  small  nodules  or  tubercles  in  the  deeper 
tissue — the  submucosa.  These  nodules  disappear  either  by  resolution,  ex- 
foliation, or  ulceration,  leaving  a  peculiar  cicatricial  tissue.  There  are 
several  varieties  of  lupus  described  by  dermatologists,  chief  of  which  is 
lupus  vulgaris — the  variety  usually  found  affecting  mucous  membranes. 
Lupus  ei'ythematosus  has  received  its  name  from  Cazenave  on  account  of  its 
healing  with  the  formation  of  scar-tissue  similar  to  lupus  vulgaris.  Many 
modern  dermatologists  and  pathologists,  however,  think  that  it  should  not  be 
classed  with  lupus  vulgaris,  because  no  tubercle-bacilli  have  been  found  in 
the  tissue-formation  of  its  eruptions.  Unna,  for  instance,  suggests  that  it  be 
called  seborrhea  congestiva,  and  not  classed  with  the  tubercular  affections. 
Besmier  of  Paris  and  some  others  argue  that  it  is  a  tuberculous  affection, 
and  should  therefore  refciin  its  present  name.  Leloir  also  believes  that  it  is 
tuberculosis,  and  ca[)able  of  x'cproducing  itself  by  inoculation.  The  disease 
commonly  attacks,  and  is  confined  to,  the  skin  ;  but  when  the  site  is  in  the 
neighborhood  of  any  of  the  orifices — such  as  the  nares,  mouth,  ears,  vagina, 
or  rectum — it  is  apt  to  extend  and  involve  the  contiguous  mucous  membrane. 
Exceptionally,  however,  it  affects  the  mucous  mfimhvixnQ  primarily,  in  which 
case  the  nasal  or  buccal  mucous  membrane,  or  that  of  the  soft  palate, 
pharynx,  larynx,  conjunctivfe,  rectum,  or  vagina,  may  be  the  part  affected. 
Leloir's  statistics  show  (Morrow)  that  out  of  a  total  of  312  cases  of  lupus, 
mucous  membranes  were  involved  10!)  times — tlie  raucous  membrane  second- 
arily— yet  primary  lupus  of  the  nose,  a  more  common  type  than  formerly  sup- 
posed, may  escape  notice.  Neisser  concludes  that  lupus  of  the  face  is  gener- 
ally caused  by  extension  from  adjoining  mucous  tracts,  especially  from  that  of 
the  nose.  The  internal  mucous  membranes,  such  as  the  gastric,  intestinal, 
or  bronchial,  are  not  subject  to  invasion,  although  a  case  is  reported  where 
the  process  was  observed  on  the  mucous  membrane  of  the  trachea. 

Primary  lupous  laryngitis  is  quite  rare,  many  laryngologists  of  large 
experience  not  having  seen  a  case,  while  others  have  seen  but  very  few  cases 
each.  Among  these,  Bosworth  mentions  having  seen  but  one,  M.  Mackenzie 
two,  Lefferts  foui*,  and  Rice  three.  As  the  invasion  is  insidious  and  very 
chronic,  and  the  signs  of  the  same  very  obscure,  many  observers  believe  (as 
also  of  the  nasal  mucous  membrane)  that  the  disease  occurs  in  the  laiynx 
oftener  than  is  supposed — especially  as  it  generally  attacks  the  young,  who 
do  not  come  under  observation  as  readily  as  older  persons.  Among  these 
observers,  R.  De  la  Sota  y  Lastra  and  Rice  make  this  suggestion.  The 
epiglottis  is  generally  the  part  attacked,  according  to  Chiari  and  Richl. 

Symptoms. — The  constitutional  disturbance  incident  to  this  affection  is 
practically  slight,  unless  the  disease  is  so  situated  or  so  advanced  as  to  inter- 
fere with  the  functions  of  deglutition  or  respiration,  or  unless  some  compli- 
cation attended  by  unusual  inflammatory  or  septic  processes  in  the  neighbor- 
ing glands  or  tissues  supervene.  Such  complications  are  rare,  however,  until 
the  disease  has  run  a  very  long  and  aggravated  course ;  for  there  is  usually 
but  little  tendency  to  general  infection  of  any  sort,  although  Leloir  and 
others  sav  that  it  may  produce  partial  or  general  infection.  Hoarseness  and 
a  sense  of  dryness  or  thi(;kening  referred  to  the  throat,  Avith  slight  dysphonia 
or  dyspnea,  are  among  the  early  and,  it  may  be  said,  persistent  symjitoms. 
There  is  little  or  no  pain  complained  of  unless  the  disease  is  advanced  and 
extensive,  or  ulceration  with  an  unusual  amount  of  inflammation  has  taken 
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place,  when  more  or  less  difficulty  of  swallowing  may  occur,  although  not 
even  then  very  much.  AVhen  there  is  much  swelling,  attention  is  required 
in  order  to  prevent  the  ingress  of  particles  of  food  into  the  larynx  during 
the  act  of  deglutition.  The  temperature  rarely  rises  until  the  disease  is  quite 
advanced  and  complicated,  and  then  perhaps  only  to  99°  F.  The  local 
appearances  are  usually  less  marked  on  mucous  membranes  than  on  the  skin. 
jNIichelson  has  shown  that  it  is  almost  impossible  to  trace  accurately  the  limits 
which  separate  the  lupous  tissue  from  the  mucosa,  because  it  is  only  in  the 
cicatrices  that  we  find  the  characteristic  lupous  nodule  when  the  mucous 
membrane  is  the  seat  of  disease. 

The  laryngeal  face  of  the  epiglottis  is  usually  first  affected,  and  presents 
a  slightly  swollen  hyperemic  condition  with  a  few  papular  projections  like 
granulations,  which  afterward  break  down  into  an  ulcerated  patch  (see  Fig. 
618).  In  some  cases  the  free  border  of  the  epiglottis  appears  whitish  or 
gray,  thickened  and  studded  here  and  there  with  dark-ried  papillomatous 
patches.  After  a  while  the  laryngeal  vestibule  becomes  altered  in  shape  from 
the  infiltration,  etc.  The  thickened  and  misshapen  mucous  membrane  pre- 
sents irregularly  circular  folds  or  rugae,  appearing  similar  to  a  slightly  pro- 
lapsed and  puckered  membrane,  and  is  studded  here  and  there  with  grayish 
glistening  fissures  and  dark-red  papules,  which  in  turn  may  be  coalesced  to 
form  a  patch.  These  places  are  not  very  painful  to  the  touch  nor  during 
swallowing.  At  a  later  stage  these  spots  become  softened  and  soon  show 
evidences  of  slow,  dry  ulceration  bounded  by  ragged  edges  or  a  slightly  red- 
dened granular  areola.  According  to  Leloir  and  contrary  to  Baumgarten, 
suppuration  of  the  lupous  patch  is  not  an  essential  characteristic,  and 
when  present  is  due  to  the  combined  action  of  the  agents  of  suppuration 
(streptococci)  and  the  bacillus  of  Koch.  If  the  seat  of  the  disease  be  the 
border  of  the  epiglottis,  it  may  appear  as  if  worm-eaten  (Lastra).  Even 
now  the  swelling  and  hyperemia  of  the  surrounding  pai'ts  may  be  quite  insig- 
nificant; for  the  infiltration  seems  undulatory  and  very  chronic,  so  that  the 
general  condition  of  the  patient  may  remain  good  in  every  particular.  The 
progress  of  the  disease  is  so  slow  that  it  may  cover  a  number  of  year's,  and 
then  may  terminate  in  pulmonary  or  meningeal  tuberculosis  or  epithelioma 
(Morrow),  although  not  necessarily,  for  many  observers  have  never  known  a 
case  in  a  tuberculous  subject  (Bosworth).  At  the  same  time,  the  local  process 
during  this  period  is  subject  to  great  variations  of  exacerbation  and  quiescence. 
This  is  true  of  lupus  affecting  mucous  membranes  as  well  as  the  skin. 

A  retrogression  is  marked  mainly  by  a  gradual  healing  of  the  ulceration, 
with  the  formation  of  a  thin,  bluish-gray,  glistening  cicatrix,  somewhat  more 
moist  and  duller,  however,  than  the  lupous  scar-tissue  of  the  skin,  and  sur- 
rounded by  zones  of  thickened,  rough,  dark  mucous  membrane.  Then  after 
a  period  of  quiescence  more  or  less  prolonged  (which  in  some  cases  leads  one 
to  the  conclusion  that  a  cure  has  been  effected)  there  is  a  recrudescence, 
which  at  the  time  may  not  be  accounted  for  by  any  event  in  the  domestic  or 
clinical  history  of  the  patient.  It  will  now  be  observed  that  two  or  more 
foci  of  papillary  swelling  with  inflammation  are  starting  from  about  the 
periphery  of  the  old  lesion.  These  may  perhaps  go  through  a  more  rapid  or 
aggravated  course  of  softening,  tumefaction,  and  ulceration,  etc.,  and  may  be 
accompanied  by  more  infiltration  of  the  surrounding  tissue  than  at  the  former 
period.^  Indeed,  some  cases  present  a  greater  severity  of  local  action  at  each 
successive  exacerbation,  so  that  the  ulceration  and  inflammation  may  become 
somewhat  alarming,  while  the  ulceration  perhaps  assumes  the  serpiginous 
form  spoken  of  by  some  writers.    This  event  is  quite  dangerous  when  affect- 
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ing  the  larynx,  and  apt  to  be  extensive  in  its  ravages,  simulating  to  a  certain 
degree  lupus  exulcenuis  (lupus  exedens)  of  the  skin.  Besides  this,  the  cor- 
responding cicatrices  from  such  an  amount  of  destruction  leave  troublesome 
and  sometimes  vicious  deformities,  which  may  endanger  life  through  interfer- 
ence with  the  laryngeal  or  esophage:d  openings  (stenosis). 

D^tiology. — ljupus  was  formerly  regarded  as  related  to  scrofula,  or 
cancer — if  not  really  cancerous — by  the  older  authors,  mainly  on  account  of 
the  observation  of  cases  becoming  cancerous.  It  was  also  considered  a  se- 
quence of  syphilis.  Ricord  held  that  it  was  an  inherited  manifestation  of 
tertiary  syphilis.  Kaposi,  however,  says  positively  that  syphilis  in  a  parent 
has  no  connection  with  lupus  in  the  children;  moreover,  Hebra  and  Kaposi 
have  found  recent  syphilis  and  lupus  in  the  same  individual.  The  latter 
(syphilitic)  view  is  to  some  extent  prevalent  nowadays.  Again,  it  has  been 
considered  a  scrofulous  disease ;  but  as  so-called  scrofula  is  generally  consid- 
ered to  be  of  tuberculous  nature,  or  practically  a  form  of  tuberculosis,  this 
view  would  coincide  with  the  opinion  now  prevailing  that  lupus  is  a  local 
chronic,  tuherculoHu!  Some  authorities  have  believed,  and  do  yet,  that  lupus 
vulgaris,  especially  in  the  skin,  belongs  to  the  scrofuloderms ;  that  it  is 
essentially  a  scrofulous  disease  !  Kaposi  and  others  combat  this  idea,  and 
say  in  effect  that  scrofula  is  entirely  absent  in  many  cases  of  lupus.  In- 
deed, it  is  now  so  classed  by  the  majority  of  modern  dermatologists  and 
pathologists,  and  may  be  found  in  the  category  with  tuberculosis  ver- 
rucosa cutis,  scrofuloderma  (tuberculosis  of  the  subcutaneous  tissue),  tuber- 
culosis cutis,  etc. 

The  tubercular  nature  of  lupus  was  susjDccted  for  years  before  the  dis- 
covery of  the  tubercle-bacilli  of  Koch,  on  account  of  the  histological  analo- 
gies between  the  several  affections  as  persistently  pointed  out  by  Friedlander 
and  others ;  but  the  hematogenetic  origin  of  lupus  was  not  assailed  until  the 
discovery  of  the  tubercle-bacilli  in  lupous  tissue  (lupoma)  by  Demme, 
Koch,  and  aftervvard  by  others,  when  all  doubt  seemed  to  be  swept  from  the 
minds  of  the  majority,  and  the  tubercle-bacilli  (as  in  other  tubercular  disease) 
became  the  recognized  cause  of  lupus  vulgaris.  Moreover,  these  views  have 
been  strengthened  from  time  to  time  by  experimental  and  other  observations 
apparently  showing  the  inoculability  and  infectiousness  of  lupous  tissue,  for 
J.  Jadassohn,  Leloir,  and  others  have  cited  instances  of  the  production  of 
lupus  by  inoculation,  and  they  regard  every  case  of  lupus  vulgaris  as  due  to 
inoculation  with  the  tubercle-bacillus,  thus  denying  the  so-called  hematog- 
enous development  of  the  disease  as  promulgated  by  Baumgarten.  Koch, 
Leloir,  and  others  claim  to  have  demonstrated  this  by  the  transmittal  to 
guinea-pigs  and  rabbits  of  tuberculosis  by  inoculation  with  lupous  tissue- 
cultures.  The  starting-point  is  probably  the  entrance  into  the  skin  or 
mucous  membrane  of  the  tubercle-bacilli  in  one  of  the  following  ways:  1, 
indirect  inoculation  from  without ;  2,  indirect  inoculation  by  continuity  from 
deep  tuberculous  foci ;  3,  inoculation  by  way  of  lymphatics  or  the  veins  pass- 
ing through  a  tubercular  focus  more  or  less  remote ;  4,  infection  of  hematic 
origin  ;  5,  infection  by  inheritance. 

Methods  1  and  2  are  probably  the  most  frequent.  However,  there 
are  no  instances,  I  believe,  where  lupus  has  been  a  result  of  contact  (con- 
tagion) of  one  lupous  patient  with  another,  nor  where  the  inoculation  of 
bacilli  into  the  skin  experimentally  has  produced  lupus.  Kaposi  and  other 
European  dermatologists,  and  Duhring  in  this  country,  are  rather  skeptical 
as  to  the  identity  of  lupus  with  tuberculous  affections.  Kaposi  says : 
"  Nevertheless,  the  attempted  demonstration  of  the  identity  of  scrofula. 
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tuberculosis,  and  lupus  has  not  yet  proven  such  identity.  Cases  of  '  inocu- 
lating tuberculosis'  are  reported  in  constantly  increasing  numbers,  but  it 
seems  to  be  regarded  as  immaterial  that  years  may  have  elapsed  between  the 
assumed  '  inoculation '  and  the  occurrence  of  the  tuberculosis  of  the  skin. 
No  experimental  proof  has  been  offered,  however,  that  characteristic  lupus 
vulgaris  can  be  produced  by  inoculation  of  tubercle-bacilli."  Drs.  Morison 
and  Symington  ^  examined  the  tissue  from  twenty  lupous  cases  without  find- 
ing the  tubercle-bacilli,  and  M.  Cornil  examined  the  skin  of  eleven  lupous 
patients,  and  found  only  one  tubercle-bacillus.  Dr.  FTenneage  Gibbes  be- 
lieves lupus  a  tubercular  affection,  but  says  that  the  bacilli  are  sometimes 
not  found  in  the  lupous  tissue.  Kaposi  and  others  deny  the  infectiousness  and 
heredity  of  lupus ;  but  cases  have  been  recorded  where  a  parent  of  a  patient 
suffered  from  lupus,  and  an  instance  where  several  brothers  and  sisters  of 
another  patient  suffered  from  lupus.  Leloir  again  says  that  diversity  in  the 
phenomena  of  the  several  varieties  may  be  accounted  for  by  the  mode  and 
seat  of  the  inoculation  (inoculation  from  within  outward  or  from  without 
inward) ;  the  deposit  of  the  virus  in  parts  more  or  less  vascular ;  the  greater 
or  lesser  virulence  of  the  virus  inoculated,  and  different  degrees  of  reaction 
of  the  tissues.  All  authorities  agree  that  it  is  a  disease  of  early  life. 
According  to  Leloir  it  begins  generally  in  infancy,  and  may  produce  partial 
or  general  infection  of  the  system.  Concerning  the  exciting  causes  of  lupus, 
especially  as  regards  the  mucous  membrane,  there  seems  to  be  a  paucity  of 
positive  information.  Syphilis  and  eczema  of  the  nose,  and  fistulse  leading 
to  the  site  of  tuberculous  disease,  are  cited  as  having  induced  the  formation 
of  lupus  in  a  few  cases ;  but  mechanical  or  chemical  injuries  are  not  spoken 
of  as  probable  causes  of  the  disease  in  mucous  membranes,  unless  we  accept 
the  theory  of  those  who  believe  in  the  direct  or  indirect  inoculation  with 
tubercle-bacilli,  and  who  think  that  a  previous  abrasion  is  necessary  for  the 
introduction  of  the  germ.  Leloir's  classification  of  the  varieties,  all  varieties 
which  he  believes  are  tubercular,  is  as  follows  : 
(a)  True  lupus,  non-exedens  and  exedens. 

(6)  Atypical  varieties  of  lupus :  1,  lupus  vulgaris  calloide ;  2,  lupus  vul- 
garis myxomatosus ;  3,  lupus  vulgaris  sclerosis  and  demi-sclerosis ;  4,  lupus 
vulgaris  erythematoid. 

(c)  Scrofulo-tuberculosis,  guramata-dermatic  and  hypodermatic. 

(d)  Ulcerative  tuberculosis  :  1,  secondary;  2,  primary. 

(e)  Mixed  tegumentary  tuberculosis  resulting  from  a  combination  of  two 
or  more  of  these  varieties. 

A  review  of  the  conflicting  literature  upon  the  etiology  of  lupus  from 
a  clinical  standpoint  might  lead  to  the  following  considerations : 

{A)  If  lupus  is  due  to  the  presence  of  the  tubercle-bacilli,  and  therefore 
of  the  same  pathological  nature  as  the  other  so-called  local  tuberculous  diseases, 
how  can  its  peculiar  clinical  course,  which  is  much  at  variance  with  that  of 
other  of  the  tubercular  affections,  be  accounted  for  ?  Is  there  in  the  his- 
tological, biological,  or  chemical  constituents  of  either  the  skin  or  mucous  mem- 
branes at  the  orifices  of  the  body  any  special  antidotal  property,  in  the  form 
of  either  serum,  cell,  proteid,  ferment,  secretion,  or  tissue,  which  will  so 
effectually  resist  the  development  or  growth  of  tubercle-bacilli  or  the  exten- 
sion of  their  accompanying  toxins  as  almost  to  nullify  their  hitherto-accepted 
destructive  tendencies? 

{B)  What,  also,  is  the  reason  that  the  implantation  of  tubercle-bacilli 
in  the  mucous  membrane  of  the  larynx  in  one  instance  produces  a  slow- 
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going,  jmu'ticiilly  noii-infectioiis  locul  disease  (lupus);  while  in  iinotlier 
instance  the  same  micro-organism  rapidly  develops,  extends,  and  thereby 
sets  up  a  destructive  local  disease  and  a  fatal  general  infection? 

I  confess  that  all  the  explanations  with  which  I  am  familiar  touching 
these  points  are  inadequate  to  explain  these  clinical  anomalies.  The  histo- 
logical resisting  character  of  the  skin  or  its  temperature  and  movements  is 
urged  by  some  observers  in  explanation  of  the  very  chronic  and  innocuous 
course  of  this  disease.  The  paucity  of  the  tubercle-bacilli  and  their  encap- 
sulation— contributing  to  render  them  latent — is  stated  by  Unna.  Lastra, 
however,  seeks  to  account  for  the  incongruities  observed  by  the  supjiosition 
that  the  bacilli  or  their  accompanying  toxins  may  be  attenuated,  and  in  sub- 
stantiating this  view  he  reasons  by  analogy,  and  ingeniously  cites  the  effects 
of  atteiniated  doses  of  chemical  agents  on  the  system  as  compared  with  larger 
(piantities  or  more  concentrated  (pialities  of  the  same,  thus  assuming  that  the 
cytogenesis  or  mitosis  of  a  part  depends  upon  the  dosage.  According  to 
Unna,  the  smallest  number  of  tubercle-baciilli  are  able  to  stimulate  ])roduc- 
tive  iuHammation,  the  formation  of  giant  cells,  and  serofibrinous  exudation  ; 
but  be  that  as  it  may,  could  we,  under  even  these  conditions  of  attenuation, 
expect  any  such  pathological  process  in  the  mucous  membrane  of  the  larynx, 
a  part  whose  susceptibility  to  tubercle-bacilli  and  tuberculous  toxins  are  con- 
tinually alleged  as  a  matter  of  fact?  Either  we  have  not  yet  fully  learned 
the  morphology  of  the  tubercle-l)acillus,  or  we  must  look  upon  the  doctrine  as 
a  fiction  that  it  (tubercle-bacillus)  is  independently  the  cause  of  lujms  of  the 
larynx.  There  is  no  use  of  taking  up  space  by  theorizing,  but  it  seems  cer- 
tain from  the  clinical  history  and  pathological  anatomy  of  lupus  vulgaris  of 
the  larynx  that  its  etiology  depends  essentially  in  some  way  upon  a  perverted 
or  aberrant  (karyokinesis — catogenesis — or  nutations)  process  of  regeneration 
of  the  constructed  or  formed  tissues  of  the  part,  or  that  the  bacillus  of  lupus, 
instead  of  being  identical  with  the  real  tubercle-bacillus  of  ordinary  tubercu- 
losis, is  perhaps  more  closely  allied  to  the  bacillus  of  Fisch,  which  is  found 
in  rhinoscleroma. 

Age. — All  authorities  agree  that  lupus  is  a  disease  of  early  life,  although 
there  are  instances  on  record  of  its  occurrence  at  an  advanced  age. 

Sex. — The  female  sex  seems  to  be  more  susceptible  than  the  male.  Of 
79  cases  collated  by  Bosworth,  51  were  females  and  18  males.  Other  statistics 
on  this  point  coincide. 

Heredity. — There  have  been  differences  of  opinion  regarding  the  hered- 
itary transmission  of  lupus,  but  unquestionably  the  instances  of  such  trans- 
mission are  rare. 

Inoculability. — I  think  the  majority  of  dermatologists  believe  that  the 
disease  is  inoculable,  either  directly  or  indirectly  ;  but  as  that  question  has 
been  dealt  with  in  the  discussion  of  the  etiology,  there  is  nothing  to  be  added 
here,  excepting  to  recite  the  oft-quoted  verdict  of  the  territorial  jury — viz., 
"  not  proven." 

Traumatism  has  been  cited  as  a  predisposing  cause  of  the  disease  in  the 
skin,  and,  by  those  who  accept  the  doctrine  of  inoculability  of  the  disease,  is 
believed  to  be  an  important  etiological  factor. 

Pathology. — According  to  Prudden  and  Delafield,  lupus  consists  in  the 
presence  of  "  small  multiple  nodules  of  new-formed  tissue,  somewhat  resem- 
bling granulation-tissue,  in  the  cutis  mucosa  or  submucosa.  By  the  formation 
of  new  nodules  and  a  more  diffuse  cellular  infiltration  of  the  tissue  between 
them,  the  lesion  tends  to  spread,  and  by  the  (ionfluence  of  the  infiltrated  por- 
tions a  dense  and  more  or  less  extensive  area  of  nodular  infiltration  may  be 
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formed.  There  may  be  an  excessive  production  and  exfoliation  of  epidermis 
over  the  infiltrated  area,  or  an  ulceration  of  the  new  tissue." 

In  the  clinical  group  of  diseases  called  lupus  there  are  other  forms  of 
lesion  which  are  not  caused  by  the  tuborcle-bacilli. 

Unna  lays  great  stress  upon  the  part  played  by  the  large  so-called  plasma- 
cells  of  Waldeyer,  and  thinks  the  giant  cells  are  of  secondary  formation.  He 
also  points  out  that  the  tuberclo-bacilli  are  encapsulated  in  the  giant  cells, 
and  therefore  become  latent.  Jadassohn  thinks  the  plasma-cells  are  not  of 
xiny  particular  importance  in  lupus,  because  occurring  in  other  inflammatory 
processes. 

Kaposi  says  that  the  pathology  of  the  disease  relating  to  the  skin  does 
not  differ  essentially  from  that  affecting  the  mucous  membrane. 

In  all  instances  of  tuberculosis  we  find  the  tubercle  the  product  of  the 
tubercle-bacilli — a  nodule  of  so-called  granulation-tissue,  composed  histologi- 
cally of  small  round  cells,  deeply  stained  by  coloring-agents,  together  with 
larger  cells  possessing  a  clear  nucleus  that  have  been  called  epithelioid  cells, 
and  large  cellular  elements,  with  peripherally  arranged  nuclei  and  homqgene- 
ous  center,  the  Langhans  giant  cells.  These  cells  are  enclosed  between  the 
meshes  of  connective  tissue,  and  are  characterized  in  distinction  from  normal 
cells  by  their  instability.  Sooner  or  later  a  modification  begins  in  the  nodule. 
Its  center  becomes  necrotic — i.  e.,  the  cell-protoplasm  is  coagulated,  the  nuclei 
lose  their  power  of  responding  to  staining-agents,  the  intercellular  substance 
also  takes  part  in  the  degeneration,  and  there  results  a  coagulation-necrosis 
in  the  Weigert  sense — a  condition  that  has  been  called  cheesy  degeneration. 

Diagnosis. — Lupus  of  the  larynx  may  simulate  tuberculosis,  syphilis, 
epithelioma,  rhinoscleroma,  or  chronic  glanders.  According  to  Neisser 
(Morrow),  the  chief  diagnostic  points  of  lupus  are  the  beginning  in  childhood 
and  its  very  chronic  course.  If  the  lupus  laryngis  be  secondary  to  the  same 
disease  of  the  skin  or  an  extension  from  it  to  fauces  and  larynx,  then  the 
diagnosis  may  be  easily  made  out.  But  when  the  larynx  is  primarily  affected 
the  task  may  be  a  more  difficult  one,  at  least  in  some  of  its  stages. 

The  general  clinical  history,  showing  an  absence  of  constitutional  disturb- 
ances of  any  moment,  will  serve  to  distinguish  it  from  laryngeal  phthisis,  and 
from  syphilis  by  lack  of  the  history  belonging  to  the  latter  disease.  On 
inspection,  the  absence  of  much  inflammation,  the  dry,  negative,  unsuppurat- 
ing  appearance  of  the  ulceration,  limited  in  situation  and  not  clearly  defined, 
with  rather  coarse  granulated  edges,  will  usually  serve  to  differentiate  it  from 
the  sharply-cut  suppurating  ulcers  of  syphilis  surrounded  with  highly-colored 
and  tolerably  well-marked  areola,  and  from  the  shallow  roundish  lenticular 
ulcers  on  a  pale  and  swollen  mucous  membrane  which  distinguish  from  syph- 
ilis and  tuberculosis  this  disease.  When  ulceration  is  active  the  local  appear- 
ances might  lead  to  some  confusion,  but  in  such  cases  the  clinical  history,  as  well 
as  the  characteristics  of  the  local  formation,  will  remove  perplexity.  Syph- 
ilitic ulceration  of  the  nose  often  resembles  lupus,  and  diagnosis  in  such  cases 
may  have  to  be  suspended  to  await  developments. 

Rhinoscleroma  usually  begins  first  on  the  skin  of  the  nose.  Its  idcera- 
tion  is  flat  and  soon  covered  by  a  stiff  crust.  There  is  usually  no  softening 
nor  ulceration,  nor  very  much  contraction,  and  no  such  melting  away,  so  to 
speak,  of  the  tissues  as  in  lupus. 

Epithelioma  can  only  be  mistaken  for  lupus  when  it  is  of  local  origin  in 
the  larynx,  which  is  not  often.  When  so  occurring  it  is  generally  situated 
at  first  either  upon  the  epiglottis  or  in  a  laryngeal  ventricle.  It  may  be  seen 
as  a  more  or  less  reddish  growth  of  uneven  although  unbroken  surface  and 
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to  stand  out  from  the  tissues.  When  breaking  down  it  presents  sinuous 
sloug-h-patclies  or  pockets  and  granulations,  but  no  cicatricial  tissue. 

Treatment. — The  treatment  should  be  both  constitutional  and  local. 
The  systemic  treatment  should  be  upon  the  tonic  and  so-called  alterative 
plan.  The  subjects  of  lupus  more  often  than  otiierwise  show  the  effects  of 
privation  or  malnutrition.  Therefore,  a  generous  diet,  out-door  life,  and 
suitable  clothing,  together  with  such  tonics  as  salicin,  quinin,  Fowler's  solu- 
tion of  arsenic,  tincture  of  tiie  chlorid  of  iron,  etc.,  should  be  administered. 

Arsenic  in  one  form  or  another  has  been  considered  highly  beneficial  for 
the  last  century.  Indeed,  it  has  been  deemed  by  some  as  almost  a  specific 
for  lupus.  It  certainly  is  one  of  the  most  useful  remedies  in  vogue.  lodin 
and  iodid  of  iron  are  also  of  great  value,  especially  if  combined  with  the 
syrup  of  the  hypophosphites.  In  my  limited  experience  the  use  of  arsenical 
preparations  and  iodin,  either  hypodcrmatically  or  by  the  mouth,  has  given 
the  best  general  results.  Iodid  of  arsenic  and  Fowler's  solution  are  the 
favorite  preparations.  Cod-liver  oil  and  malt-preparations  may  also  be 
taken  with  benefit.  When  there  is  a  cachectic  sallow  appearance  with  ten- 
dency to  lymphadenitis,  phos|)horus  in  oil  should  be  given  three  times  a  day. 

The  chief  indication  for  local  treatment  is  the  removal  of  the  offending 
tissue.  This  has  always  been  the  desideratum.  The  older  practitioners  sought 
to  accomplish  this  elimination  by  means  of  powerful  caustics,  such  as  caustic 
soda,  caustic  potassa,  arsenious  and  nitric  acids,  chlorid  of  zinc,  etc.  More 
recently  the  dermatologists  liave  resorted  to  either  the  knife  or  curette  for 
the  speedy  removal  of  lupous  tissue.  This  surgical  plan  has  also  been 
adopted  in  cases  of  lupus  of  the  mucous  membranes,  but  according  to 
Bosworth  with  the  effect  of  aggravating  the  disease.  Undoubtedly,  when 
so  situated  that  the  diseased  tissues  can  be  wholly  cut  away  at  once,  such  an 
operation  would  be  performed. 

The  use  of  the  galvano-cautery  ought  in  many  cases  to  supersede  other 
escharotic  treatment,  although  strong  solutions  of  chlorid  of  zinc  or  lactic 
acid  are  very  satisfactory  in  their  effects.  The  case  which  I  have  cited 
was  treated  locally,  mainly  by  occasional  applications  of  lactic  acid  followed 
by  daily  applications  of  a  spray  of  a  strong  solution  of  resorcin.  Pyok- 
tanin,  topically  applied  as  Bougard's  paste  or  injected  into  the  parts  by  the 
hypodermatic  syringe,  is  reported  as  being  efficient.  I  have  used  a  solution 
of  iodin  in  this  manner,  but  could  not  see  that  the  effects  were  more  striking 
than  when  introduced  elsewhere  under  the  skin.  The  application  of  balsam 
of  Peru  has  been  reported  as  giving  good  results.  There  is  danger  of  pro- 
ducing edematous  or  phlegmonous  inflammation  of  the  larynx  by  rough 
treatment ;  for  that  reason  it  is  obvious  that  the  same  thorough  treatment  as 
applied  to  the  skin  would  be  inadmissible  for  application  to  the  larynx.  For 
routine  local  treatment  it  will  be  found  that  resorcin  or  iodoform,  or  both, 
in  conjunction  with  the  careful  use  of  the  galvano-cautery,  lactic  or  chromic 
acids,  will  constitute  the  most  efficient  and  safest  treatment  for  this  disease. 

The  use  of  tuberculin  and  tuberculocidin  seems  to  have  been  abandoned. 

LEPROSY  OF  THE  AIR-PASSAGES. 

Leprosy  often  involves  the  mucous  membranes  in  the  course  of  the  gen- 
eral affection,  and  its  lesions  might  be  confused  with  the  others  here  consid- 
ered ;  but  it  is  probably  always  secondary  to  the  cutaneous  manifestations  of 
the  disease,  which  should  make  clear  the  diagnosis,  and  is  too  rare  to  demand 
discussion  here. 


SYPHILIS  OF  THE  AIR-PASSAGES. 


By  WILLIAM  C.  GLASGOW,  M.  D., 

OF  ST.  LOUIS,  MO. 


Next  to  the  skin,  the  respiratory  tract  furnishes  the  most  frequent  man- 
ifestations of  syphilis.  Owing  to  the  slight  disturbance  caused  by  the  initial 
and  secondary  lesions,  these  are  often  overlooked ;  and  the  latest  stage,  from 
its  greater  destruction  of  tissue  and  its  marked  disturbances,  has  been  placed 
in  greater  prominence  as  a  factor  in  the  disease.  The  initial  lesion  here  has 
been  considered  by  many  to  be  only  a  possible  contingency  ;  and  they  are 
apt  to  ascribe  the  infection  to  a  hidden  chancre  of  the  genitals.  The  obser- 
vation of  men  of  large  experience  has  proven,  however,  that  syphilis  may  be 
"  insontia ; "  that  occurrence  of  the  extra-genital  chancre  is  not  rare ;  and 
that  its  possibility  must  be  considered  in  all  cases  where  the  initial  lesion  is 
not  plainly  apparent.  The  secondary  lesions  of  the  upper  air-passages  are 
always  more  or  less  evident.  To  differentiate  them  from  similar  conditions 
due  to  other  causes  is  not  always  easy;  and  in  some  cases  a  positive  diagnosis 
can  be  made  only  through  the  presence  of  the  well-known  lesions  of  the 
skin.  Tertiary  lesions  are  usually  marked  and  distinctive,  and  in  only  a 
small  percentage  of  cases  can  there  be  any  doubt.  According  to  anatomical 
classification,  syphilis  of  the  air-passages  may  be  divided  into  diseases  of 
the  nose,  diseases  of  the  pharynx,  diseases  of  the  larynx,  diseases  of  the 
trachea,  and  diseases  of  the  lungs. 

SYPHILIS  OF  THE  NOSE. 

Primary  syphilis  of  the  nose  is  acknowledged  by  all  authorities  to  be 
very  rare.  When  we  consider  the  uncleanly  habits  of  certain  people,  and 
the  frequent  interchange  of  handkerchiefs  and  towels  among  the  members 
of  the  family,  by  which  means  infection  can  be  so  readily  carried,  and  also 
the  frequency  of  abrasions  at  the  entrance  of  the  nostrils,  we  are  surprised 
that  it  does  not  occur  more  frequently.  Buckley,  from  an  analysis  of  9058 
cases  of  extra-genital  syphilis,  gives  95  cases  occurring  in  the  nasal  cavity. 
In  his  personal  experience  he  has  found  one  case  occurring  in  113  cases 
of  extra-genital  syphilis.  He  thus  describes  the  symptoms  of  this  case  : 
"There  was  great  swelling  of  the  left  nostril,  which  stood  open  and  was 
covered  internally  with  a  dry  crust,  and  on  the  margin  there  was  an  ulcer- 
ated surface  free  from  crust.  The  passage  of  the  nose  was  red  and  uneven 
from  small  nodular  masses."  There  Avas  no  history  of  a  preceding  syjihilis, 
and  the  lesion  was  suspected  to  be  a  chancre,  rather  than  a  later  manifesta- 
tion of  the  disease.  Under  the  mixed  treatment,  and  calamine  and  zinc 
ointment  applied  to  the  lesion,  there  was  groat  improvement  with  healing  of 
the  ulcer.  Secondary  syphilis  appeared  later,  confirming  the  diagnosis.  The 
infection  in  this  case  seems  to  have  come  from  the  use  of  an  infected  towel. 
The  most  frequent  site  of  primary  lesions  in  the  nose  is  the  cartilaginous 
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septum,  and  the  infection  is  usually  carried  by  the  finger-nail.  In  some 
oases  the  surgeon  is  responsible  through  the  use  of  unclean  instruments. 
Several  cases  are  recorded  of  infection  by  the  Eustachian  (iatheter.  Jiosworth 
describes  a  case  of  Moure  :  "  The  ulcer  presented  a  large  granular  mass  which 
bled  easily  upon  touch,  and  which  not  only  produced  notable  stenosis,  but 
also  pressed  upon  the  ala  of  the  nose  to  such  an  extent  as  to  produce  a 
marked  deformity."  In  a  case  of  VV^atson,  the  base  of  the  chancre  presented 
the  ap|>earance  of  a  hard  cartilaginous  tumor  with  an  ulcerated  surface  which 
bled  easily  upon  touch,  and  projected  so  far  into  the  nostril  as  to  produce  a 
marked  stenosis. 

An  indolent  swelling  of  the  submaxillary  glands  is  constant  at  this  stage, 
and  the  constitutional  disturbances  of  early  syphilis  are  often  witnessed.  Ery- 
thema or  a  subacute  rhinitis  is  the  one  pronounced  symptom  of  tlie  sec- 
ondary stage.  Jf  mucous  patches  occur,  they  must  be  exceedingly  rare. 
The  "  snuffles  "  of  the  new-born  child  is  one  of  the  frequent  symptoms  of 
congenital  syphilis. 

Syphilitic  rhinitis  differs  in  aj)pearance  in  no  way  from  an  ordinary  rhi- 
nitis. The  diagnosis  can  be  made  with  certainty  only  when  the  lesions  of 
the  skin  show  the  recognized  erujitions  of  syphilis.  Its  duration,  however, 
is  longer  than  a  simple  catarrlial  rhinitis ;  and  this  chronicity  and  resistance 
to  treatment  add  to  its  suspicious  character. 

The  third  stage  of  syphilis  shows  the  most  marked  manifestations  in  the 
nose,  causing  ulcerations,  superficial  and  deep,  and  gummata.  Gummatous 
deposit  may  occur  in  any  portion  of  the  nose.  The  most  frequent  site  is  the 
septum  and  the  floor  of  the  cavity.  It  is  most  commonly  limited  in  extent, 
forming  a  tumor  as  large  as,  or  larger  than,  a  pea.  In  some  cases,  however, 
the  infiltration  is  more  extended.  It  commences  most  frequently  in  the 
submucous  tissues,  extending  both  to  the  surface  and  the  deeper  tissues.  It 
may  continue  for  months  with  an  unbroken  surface ;  but  sooner  or  later 
degeneration  occurs,  and  ulcerations,  either  superficial  or  deep,  result.  The 
periosteum  or  perichondrium  becomes  involved,  and  later  there  is  necrosis 
of  the  bony  structures.  The  septum  is  a  frequent  site  of  ulceration,  espec- 
ially the  junction  of  the  cartilaginous  with  the  bony  septum.  Perforation 
of  the  septum  is  a  common  result.  Many  consider  a  perforation  of  the 
septum  to  be  an  evidence  of  syphilis ;  but  experience  shows  that  the  per- 
foration may  be  due  to  the  breaking  down  of  a  tubercular  infiltration  or  may 
be  the  result  of  any  constant  and  repeated  irritation  of  the  septum.  Where 
the  bony  septum  is  involved,  the  existence  of  syphilis  is  unquestionable. 
Next  to  the  septum,  gummata  are  seen  most  frequently  in  the  floor  of  the 
nasal  cavity.  The  mucous  membrane  and  the  submucous  tissues,  with  the 
underlying  bone,  are  involved,  and  perforation  of  the  hard  palate  occurs. 
Frequently  gummata  are  found  in  other  portions  of  the  nasal  cavity,  pro- 
ducing necrosis  of  the  bones  and  great  development  of  fibroid  tissue.  The 
deformity  resulting  from  the  destruction  of  the  bony  frame-work  of  the  nose 
and  the  shrinking  of  the  fibroid  tissue  produces  the  typical  saddle-nose  which 
is  characteristic  of  syphilis. 

The  symptom  of  the  early  stage  of  nasal  syphilis  is  a  profuse  secre- 
tion. It  can  hardly  be  distinguished  from  that  of  a  catarrhal  rhinitis,  except 
that  it  is  more  obstinate  and  resists  ordinary  treatment.  When  it  occurs  in 
the  new-born  it  is  probably  syphilitic.  In  the  later  stage  there  is  a  great 
tendency  to  the  formation  of  crust  with  a  muco-]}urulent  secretion  ;  the 
peculiar  fetor  of  dry  or  syphilitic  caries  is  unmistakable.  AVith  the  forma- 
tion of  the  gummata  there  is  more  or  less  obstruction  of  the  nostrils  through 


SYPHILITIC  LESIONS  OF  THE  PHARYNX. 


1069 


edematous  swelling.  When  degeneration  takes  place  beneath  the  mucous 
membrane,  or  when  perichondritis  exists,  there  is  always  more  or  less  imin 
until  the  pus  reaches  the  surface. 

SYPHILITIC  LESIONS  OF  THE  PHARYNX. 

Lesions  of  the  pharynx  occur  in  some  form  in  the  majority  of  eases  of 
syphilis.  The  chancre  or  primary  infiltration  is  more  common  than  is 
ordinarily  believed,  and  it  is  often  overlooked  owing  to  the  insufficient 
illumination  of  the  pharynx  during  examination.  Excluding  primary  lesions 
of  the  lips  and  tongue,  we  find  the  tonsils  to  be  the  most  frequent  site,  and, 
next  to  this,  the  soft  palate.  Contrary  to  the  usual  belief,  infection  in  these 
cases  has  taken  place  most  frequently  through  the  use  of  pipes,  eating- 
utensils,  and  public  drinking-cups.  The  use  of  the  last  seems  to  be  the 
,  most  common  source  of  infection.  We  can  well  imagine  that  the  use  of  a 
cup  by  one  having  mucous  patches  on  the  lips  would  carry  the  infective 
material  to  the  next  one  who  used  it.  Unclean  practices  are  responsible  for 
only  a  limited  number  of  cases.  Referring  to  Table  3,  published  by  Buckley, 
we  find  307  cases  of  chancre  of  the  tonsil  among  9058  cases  of  syphilis. 
Schadek,  among  68  cases  of  extra-genital  chancres  found  in  the  fauces, 
locates  34  on  the  tonsil. 

Chancre  of  the  tonsil  presents  the  appearance  of  an  indurated  ulcer  of 
the  organ,  which  may  be  limited  in  extent  or  involve  a  large  surface  (com- 
pare Fig.  575).  The  ulceration  is  superficial,  but  may  be  small,  with  its  base 
covered  with  dirty-gray  secretion.  The  indurated  condition  of  the  periphery 
declares  the  diagnosis,  which  will  soon  be  confirmed  by  the  glandular  swell- 
ings and  the  lesions  of  the  skin.  In  some  cases  the  symptoms  of  the  chancre 
are  so  slight  as  to  escape  notice  ;  in  others  they  are  marked.  Pain  may  be 
very  prominent,  either  confined  to  the  pharynx  or  radiating  to  the  ear.  The 
submaxillary  glands  become  sw^ollen,  but  their  suppuration  is  rare. 

Erythema  of  the  fauces  is  frequent.  We  find  a  circumscribed  redness  of 
the  raucous  membrane  involving  the  soft  palate,  the  pillars  of  the  fauces,  or 
the  tonsil.  The  color  is  a  coppery-red,  and  it  is  sharply  limited  to  certain 
areas.  Frequently  it  is  confined  to  one  side,  with  a  well-marked  line  of 
demarcation  in  the  median  line  and  in  the  line  between  the  hard  and  soft 
palates.  Occasionally  we  find  patches  of  congestion  on  the  two  sides,  M'ith 
the  median  line  free — the  so-called  "  Dutch  garden  symnietry  "  (Hutchinson). 
This  condition  usually  coincides  with  the  early  skin-lesions  of  syphilis,  and 
is  often  overlooked,  as  it  rarely  gives  any  special  symptoms.  Erythematous 
patches  may  be  ])rosent  in  the  naso-pharynx,  giving  rise  to  catarrhal  symp- 
toms. We  occasionally  see  in  those  who  have  passed  through  the  secondary 
stage,  perhaps  years  afterward,  the  occurrence  of  a  subacute  angina,  which 
will  yield  only  to  the  specific  treatment.  In  a  case  of  the  writer,  an  angina 
which  had  been  under  treatment  for  a  longtime  by  several  physicians  yielded 
at  once  to  a  mixed  treatment,  and  the  redness  entirely  disapjieared.  Wit!) 
the  cessation  of  treatment  owing  to  an  attack  of  grippe,  the  angina  returned, 
and  permanently  disappeared  only  after  a  prolonged  specific  course. 

Mucous  pat(!lies  are  of  frequent  occurrence  in  secondary  syphilis.  They 
are  found  on  the  pillars  of  the  palate,  the  tonsil,  and  other  parts  of  the  buccal 
cavity.  They  are  usually  circumscribed  in  extent,  presenting  small  patches 
of  a  mother-()f-i)earl  color.  As  a  rule,  they  arc  h^vel  with  the  surface  of  the 
mucous  membrane,  and  are  brought  into  greater  |)rominence  through  the 
congestion  of  the  surrounding  tissues.    They  present  somewhat  the  appear- 
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ance  of  the  mucous  menihrano  after  the  surface  has  been  touched  with 
nitrate  of  silver.  In  a  certain  number  of  cases  we  find  the  patcli  thickened 
anil  somewhat  raised  above  the  surface,  resembling  in  a  certain  degree  the 
patches  of  diphtheria.  They  have  a  tendency  to  remain  unchanged  over  long 
periods,  unless  modified  by  treatment.  Occasionally  we  see  the  infiltrated 
patches  presenting  ulcerations  and  erosions.  These  are  superficial  in  char- 
actor  and  have  a  tendency  to  extend  at  the  periphery.  Secondary  lesions 
appear  from  six  months  to  two  years  after  infection. 

Tertiary  syphilis  of  the  jiHarynx  is  strictly  the  result  of  a  gummatous 
infiltration  of  tiie  tissues,  the  mucous  membrane,  the  submucous  tissues,  or 
the  bones.  Manifold  in  its  pictures,  modern  medicine  ascribes  all  these  con- 
ditions to  degeneration  of  the  gummatous  infiltration.  More  or  less  rapid 
ulceration,  with  great  destruction  of  tissue  and  the  development  of  a  cirrhotic 
contractile  tissue,  is  the  usual  sequel.  Gummatous  tumors  may  be  confined 
to  limited  areas,  or  the  deposit  may  be  extensive.  Unless  checked  by  treat- 
ment, they  may  break  down  rapidly,  giving  rise  to  ulceration,  "which  in  the  ' 
beginning  may  be  small  and  may  occur  at  several  points.  If  unchecked,  it 
is  [)ronc  to  extend,  producing  great  destruction  of  tissue.  The  ulcer  may  be 
round  or  irregular,  and  is  surrounded  by  a  red  areola.  It  has  sharply  defined 
edges,  and  its  base  shows  feeble  granulation-tissue  exuding  secretions  com- 
posed largely  of  pus  and  broken-down  epithelium.  The  posterior  pharyngeal 
wall  is  a  frequent  site  of  the  gummatous  inliltration  and  extensive  ulceration. 
Superficial  ulcers  frequently  occur  in  the  upper  part  of  the  pharynx,  and  are 
hidden  from  view  unless  discovered  through  a  rhinoscopic  examination. 
When  the  ulcers  extend  deeply  into  the  tissues,  they  may  involve  the  perios- 
teum with  a  subsequent  caries  of  the  bone. 

The  posterior  surface  of  the  palate  is  a  common  site  of  a  softening  gumma. 
The  destructive  process  may  be  very  rapid,  and  perforation  of  the  palate  is 
quickly  established ;  unless  checked,  the  eroding  process  may  continue  until 
more  or  less  of  the  palate  is  destroyed.  The  dependence  of  the  ulceration 
upon  the  gummatous  deposit  is  strikingly  shown  in  some  of  these  perforations 
of  the  soft  palate,  where  we  see  large  areas  destroyed,  with  normal  strings  of 
tissue  remaining  between  the  perforations.  Ulcers  of  the  tonsil  are  not 
usually  as  large  as  those  of  the  palate  ;  they  are  more  longitudinal,  and  show 
less  tendency  to  extend.  Several  ulcers  may  be  seen  at  the  same  time  on  the 
tonsil  with  sound  intermediate  tissue.  The  deep  perforating  ulcer  has  occa- 
sionally produced  erosion  of  a  blood-vessel  with  hemorrhage.  Gummatous 
tumors  occur  on  the  posterior  pharyngeal  wall  and  the  hard  palate,  w'here  they 
show  little  tendency  to  soften.  They  appear  as  hard,  firm,  rounded  tumors 
covered  with  mucous  membrane.  They  may  be  quite  large  and  present  the 
appearance  of  a  fibroma  or  a  sarcoma.  A  case  of  the  writer  presented  a 
gummatous  tumor  of  the  tonsil,  as  large  as  a  small  hen's  egg,  largely  block- 
ing up  the  fauces.  In  some  of  these  cases  the  diagnosis  is  difficult,  and 
can  only  be  affirmed  after  a  microscopical  examination  or  the  test  of  treat- 
ment. 

Another  result  of  gummatous  infiltration  is  seen  in  the  development  of 
contraction  and  scar-tissue.  A  great  and  varied  distortion  of  the  pharynx 
is  the  result,  and  membranous  folds  are  formed  wdiich  cause  great  incon- 
venience and  distress.  Adhesion  of  the  soft  jialate  to  the  posterior  phar- 
yngeal wall,  often  complete,  or  with  a  small  opening,  is  not  uncommon.  A 
membranous  adhesion  between  the  lower  pharynx  and  the  root  of  the  tongue, 
largely  closing  the  larynx  and  esophagus,  has  several  times  been  observed. 
Such  a  case  came  under  my  observation  a  few  years  ago.    The  opening  was 
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large  enough  to  allow  free  respiration,  but  great  difficulty  was  experienced 
in  swallowing.  Adhesions  between  the  soft  palate  and  the  palatine  folds  are  of 
frequent  ottcurrence.    They  are  usually  unilateral. 

Symptoms  of  secondary  syphilis  of  the  pharynx  may  differ  but  slightly 
from  those  of  an  ordinary  catarrhal  pharyngitis.  There  may  be  a  sensation 
of  dryness  of  the  membrane,  and  more  or  less  pain  on  swallowing.  The 
secretions  are  usually  increased.  The  glands  of  tiic  neck  are  swollen  ;  but 
this  may  also  result  from  other  causes.  The  occurrence  of  the  tertiary  stage 
gives  rise  to  more  prominent  symptoms.  The  pain  of  swallowing  may 
become  so  intense  as  almost  to  preclude  the  taking  of  food.  It  may  radiate 
to  the  ears  and  assume  the  form  of  a  neuralgia.  The  secretions  are  greatly 
increased,  and  become  purulent  and  rojDy.  When  the  palate  is  involved 
either  through  infiltration  or  ulceration,  we  find  a  disturbance  of  the  siaeech, 
and  fluids  are  often  regurgitated  into  the  nasal  cavities. 

SYPHILITIC  LESIONS  OF  THE  LARYNX. 

The  larynx  becomes  involved  in  a  large  number  of  cases  of  syphilis. 
The  disease  may  be  in  the  milder  forms,  and  be  overlooked,  or  in  the  most 
destructive,  which  cannot  escape  notice.  Authorities  are  gi'eatly  at  variance 
as  to  its  frequency,  laryngologists  meeting  a  larger  percentage  of  cases  than 
the  dermatologists.  In  a  large  number  of  cases  laryngeal  syphilis  appears 
secondary  to  syphilis  of  the  pharynx.  It  has,  however,  been  frequently 
observed  independently,  often  occurring  many  years  after  the  initial  lesions. 
It  may  occur  in  varied  foi'ms  from  two  months  to  fifteen  years  after  infec- 
tion. Primary  syphilis  of  the  larynx  is  almost  unknown,  although  it  has 
been  reported.  Secondary  syphilis  has  been  observed  as  early  as  the  second 
month — the  usual  time  is  from  six  months  to  three  years  after  the  infection. 
It  assumes  the  forms  of  an  erythema,  mucous  patches,  and  erosions. 

Eiytheraa  or  syphilitic  catarrh  is  an  early  and  most  constant  lesion.  It 
resembles  so  closely  an  ordinary  catarrhal  laryngitis  that  in  many  cases  it  is 
impossible  to  make  a  difiPerential  diagnosis  unless  it  is  accompanied  by  the 
skin-lesions.  Even  in  such  cases  the  occurrence  of  laryngeal  hyperemia  may 
be  an  accidental  condition  of  ordinary  catarrhal  laryngitis  in  a  syphilitic 
subject.  The  true  nature  of  the  lesion  can  be  determined  only  by  the  result 
of  treatment.  In  certain  typical  cases  the  color  of  the  membrane  is  of  a 
deeper  red  than  that  of  an  ordinary  catarrhal  hyperemia.  It  is  more  per- 
sistent, and  there  is  usually  a  greater  swelling  of  the  membrane.  In  other 
cases  it  is  found  confined  to  limited  areas.  Mucous  patches  are  not  frequent. 
They  have  been  reported  as  occurring  on  the  under  surface  of  the  epiglottidean 
folds,  the  true  and  the  false  cords.  They  are  similar  in  appearance  to  the 
mucous  patches  of  the  pharynx.  They  seem  to  be  the  origin  of  the  erosions 
which  are  often  seen  in  the  larynx.  Occasionally  they  present  the  appearance 
of  condylomata. 

Symptoms  of  the  second  stage  are  obscure,  and  will  depend  upon  the  area 
affected.  When  the  vocal  cords  are  concerned,  the  sym])toras  resemble  those 
of  a  catarrhal  laryngitis ;  the  voice  may  become  rough  and  hoarse.  If  the 
arytenoid  cartilages  or  the  interarytenoid  fold  are  involved,  the  patient  may 
have  an  irritative  or  tickling  cough  and  clearing  of  the  throat.  The  tertiary 
lesions  of  the  larynx  appear  from  the  third  year  of  infection  on  to  an  indefi- 
nite period.  Cases  are  on  record  in  which  the  laryngeal  afft-ction  has  arisen 
twenty  years  after  the  primary  lesion.  It  assumes'the  form  of  a  gummatous 
infiltration  or  tumor;  and  when  softening  occurs  there  is  ulceration,  and  the 
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giimmatous  infiltration  will  present  the  appearance  of  a  thickened,  infiltrated 
area.  This  may  extend  tiirough  tlie  submucous  tissue,  involving  the  peri- 
chondrium, while  the  mucous  membrane  of  the  affected  area  may  be  normal 
or  reddened.  The  epiglottis  is  the  most  frequent  site  of  the  infiltration  (Fig. 
620),  but  it  is  also  seen  on  the  true  cords,  false  cords,  and  the  ai-y-epiglottidean 
folds.    The  epiglottis  may  be  changed  into  a  swollen,  deformed  organ,  and  the 


ary-epiglottidean  foUls  become  large  and  prominent:  the  swollen  false  cords 
may  largely  fill  tiie  glottic  opening.  Gummatous  tumors  are  simply  circum- 
scribed areas  of  infiltration  which  develop  into  the  form  of  a  tumor  (Fig.  621). 
They  occur  in  all  parts  of  the  larynx,  and  may  be  single  or  multij)le.  The 
tendency  of  the  gummatous  formation  is  to  soften,  and  when  this  occurs  the 
destructive  process  is  very  rapid.  It  burrows  deepl}'  in  the  tissues,  producing 
a  deep,  excavated  ulcer,  with  destruction  of  the  underlying  cartilage.  The 
epiglottis  may  be  partially  eroded  or  completely  destroyed  through  the 
necrotic  process.  The  crico-arytenoid  joint  and  both  the  true  and  false  cords 
may  be  involved  in  the  same  process.  The  collateral  edema  and  swelling  may 
be  so  great  as  to  occlude  the  glottis.  The  deep  ulcer  of  syphilis  has  a  certain 
characteristic  appeai*ance  :  the  edges  are  sharply  defined,  and  the  base  is  cov- 
ered with  gray  secretion.  In  form  it  is  irregular  and  it  is  surrounded  by  in- 
filtrated tissue.  The  superficial  ulceration  is  not  so  ciiaracteristic.  It  may 
have  an  extensive  surface,  and  has  a  great  resemblance  to  a  tubercular 
ulceration. 

The  differential  diagnosis  between  a  sypiiilitic  ulcer  of  the  late  stage  and 

the  tubercular  will  often  be  difficult  and 
at  times  impossible,  wnthout  the  consid- 
eration of  other  signs  and  symptoms  of 
the  disease ;  this  M'ill  especially  be  the 
case  where  a  mixed  infection  is  present 
(Fig.  622).  The  syphilitic  ulcer  has  sharj), 
better-defined  edges  ;  it  is  apt  to  be  single, 
and  presents  the  appearance  of  an  exca- 
vated area  with  a  reddened,  thickened 
surrounding.  The  tissue  about  a  tuber- 
cular ulcer  shows  an  anemic  color.  A 
common  sequence  of  the  ulceration  Avill 
be  found  in  the  development  of  the  contractile  scar-tissue,  which  produces 
great  distortion  of  the  laryngeal  structures  and  which  remains  permanently, 
giving  in  after  years  positive  evidence  of  the  disease.  Adventitious  mem- 
branes may  be  formed  between  the  cords,  largely  closing  the  glottis. 


Fig.  622.— Tubercular  outgrowth  in  the  in 
tra-arytenoid  space  and  tertiary  syphilitic  infil 
tration  and  ulcer  of  the  epiglottis  (Griiinvald) 


LEtOS 

SYPHILITIC  LESIONS  OF  THE  LUNGS.  1073 

SYPHILIS  OF  THE  TRACHEA. 

Syphilis  of  the  trachea  assumes  the  form  of  erythema  in  the  early,  and 
guniniatous  infiltration  in  the  later  stage ;  it  is  frequently  consecutive  to 
the  disease  in  the  larynx.  Erythema  of  the  trachea  can  be  discovered  only 
through  the  use  of  the  laryngeal  mirror.  There  are  no  symptoms,  unless 
there  be  irritating  cough.  The  gummatous  ulcer  can  occasionally  be  seen 
in  the  mirror,  if  it  occurs  on  the  portion  of  the  trachea  which  can  be  illu- 
minated. It  is  more  frequently  entirely  overlooked,  and  is  suspected  only 
when  the  development  of  stenotic  symptoms  shows  the  presence  of  contrac- 
tile scar-tissue.  It  may  be  multiple,  and  invade  large  areas  of  the  trachea, 
and  it  may  be  superficial  or  deep.  The  deep  ulcer  may  break  down  the  car- 
tilage and  form  a  connection  with  the  adjacent  organs.  Contractile  adhesions 
may  result,  largely  occluding  the  lumen  of  the  trachea.  In  a  case  of  the 
writer  the  upper  portion  of  the  trachea  was  almost  entirely  closed  by  adhe- 
sions ;  the  patient  survived  fourteen  years  after  a  low  tracheotomy. 

SYPHILITIC  LESIONS  OF  THE  LUNGS. 

That  syphilitic  lesions  of  the  bronchi  and  lungs  occur  has  been  proven 
by  post-mortem  examinations,  but  the  diagnosis  in  most  cases  is  extremely 
difficult,  if  not  impossible,  during  life.  Post-mortem  specimens  have  shown 
the  presence  of  the  gummatous  infiltration,  and  this  has  been  found  broken 
down,  forming  cavities.  Syphilitic  phthisis  can  only  be  suspected  when  it 
occurs  in  a  person  subject  to  syphilis,  and  even  then  a  possibility  of  a  mixed 
infection  must  be  considered.  The  physical  signs  and  symptoms  are  similar 
to  those  occurring  in  many  cases  of  ordinary  phthisis,  and  it  reseml^les  those 
cases  which  have  been  justly  termed  a  local  tuberculosis  of  the  lungs.  The 
general  symptoms  are  slight,  and  emaciation  is  not  so  marked  as  in  tuber- 
cular phthisis.  The  physical  signs  will  show  a  local  infiltration  confined  to 
single  portions  of  the  lungs.  We  may  have  the  moist  rales  and  bronchial 
breathing  with  dulness,  if  a  perceptible  area  has  been  infiltrated  :  the  cavity 
signs  will  be  present  where  an  abscess  has  emptied  into  a  bronchus.  The 
iodid-of-potash  test  will  be  the  leading  element  in  the  diagnosis. 

TREATMENT. 

The  treatment  of  syphilis  of  the  respiratory  tract  follows  the  rules  of 
the  treatment  of  general  syphilis,  with  the  addition  of  such  local  treatment 
as  may  be  needed  in  individual  cases.  The  accepted  rule  of  giving  the  mer- 
curials in  the  early  stage  and  the  iodids  in  the  later  will  be  generally  followed. 
The  experience  of  the  writer  has  shown,  however,  the  greater  value  of  the 
so-called  "  mixed  treatment "  in  almost  all  stages  of  the  disease.  The  fresh 
solution  of  a  combination  of  corrosive  sublimate,  gr.  jL,  and  iodid  of  potas- 
sium, gr.  X,  has  given  quicker  and  better  results  than  the  use  of  the  same 
drugs  in  pill  form,  as  biniodid  or  protiodid  of  mercury.  In  addition,  when 
it  is  necessary  to  check  ulcerative  action  or  to  promote  the  absorption  of  gum- 
matous infiltration,  the  iodids  must  be  given  in  larger  and  increasing  doses. 
Occasionally  a  course  of  mercurial  inunction  will  develop  the  power  of  the 
iodids  when  the  response  to  treatment  is  not  satisfi^ctory.  In  all  cases  where 
there  has  been  a  development  of  syphilitic  anemia  a  course  of  tonics  will  be 
indicated  ;  and  we  should  have  decided  benefit  from  the  use  of  iron,  man- 
ganese, strychnia,  and  cod-liver  oil. 
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The  local  treatment,  although  secoMtlary,  will  be;  essential  in  most  cases 
of  nasal  and  throat  syphilis.  The  thorough  cleansing  of  the  surface  by 
means  of  the  spray  or  syringe,  using  an  antiseptic  and  alkaline  solution,  will 
favor  resolution  and  will  prej)are  the  way  for  the  proper  ajiplication  of  such 
local  remedies  as  may  be  indicated.  In  nasal  syphilis  such  local  treatment 
is  all-imi)ortant.  The  dead  bone  should  be  removed,  if  this  can  be  done 
without  violence,  and  the  ulceration  touched  with  nitrate  of  silver.  In  the 
pharynx  and  larynx  the  application  of  compound  solution  of  iodin  will  hasten 
the  resolution  of  the  gummatous  infiltration  ;  and  acid  nitrate  of  mercury  or 
nitrate  of  silver  will  tend  to  bring  about  the  healing  of  the  ulceration.  In 
ulcers  of  the  larynx  the  insuflflation  of  aristol  or  iodoform  with  morphia  will 
be  grateful  and  useful.  The  cicatricial  contractions,  with  the  resulting  stenosis 
in  both  the  j)harynx  and  the  larynx,  will  be  troublesome  and  obstinate.  The 
results  of  surgical  treatment  of  these  conditions  have  been  most  unsatisfac- 
tory— division  of  the  adhesions  and  membranous  formations  by  either  the 
knife  or  the  cautery  being  almost  always  followed  by  a  re-growth  of  the 
divided  structures.  Gradual  dilatation  has  given  the  best  results.  No  sur- 
gical interference  is  justifiable  until  the  disease  has  become  quiescent. 


NEOPLASMS  OF  THE  UPPER  AIR-PASSAGES. 

By  JONATHAN  WRIGHT,  M.  D., 

OF  BROOKLYN,  N.  Y. 


As  introductory  to  the  subject,  I  translate  from  the  interesting  and 
valuable  work  of  Prof.  Moritz  Schmidt,  the  initial  page  of  his  chapter  on 
Now  Growths  of  the  Upper  Air-Passages  :" 

"  In  order  to  give  some  idea  of  the  frequency  of  neoplasms  in  the  upper 
air-passages,  I  will  make  a  resume  of  those  observed  by  me  in  the  last  ten 
years.  These  occurred  among  a  total  number  of  32,997  patients,  and  were 
as  follows : 

In  the  nose  : 

a.  Mucous  polypi,  757  (462  men  ;  295  women). 

b.  Fibroma,  2  (men). 

c.  Papilloma,  6  (3  men  ;  3  women). 

d.  Lymphoma,  2  (women). 

e.  Lympho-sarcoma,  2  (women). 
/.  Cyst,  1  (man). 

g.  Sarcoma,  6(1  man ;  5  women). 

h.  Carcinoma,  5  (3  men ;  2  women). 

In  the  naso-pharynx : 

n.  Fibroma,  13  (7  men ;  6  women). 

b.  Cysts,  101  (60  men ;  41  women). 

c.  Angio-sarcoma,  1  (man). 

d.  Sarcoma,  1  (man). 

In  the  oro-pharynx  : 

a.  Fibroma,  3  (1  man  ;  2  women). 

b.  Papilloma,  40  (29  men  ;  11  women).    In  reality  the  figures  should  be  higher, 

since  from  the  slight  interest  in  these  growths,  careful  account  of  them 
was  not  kept. 

c.  Cyst,  1  (man). 

d.  Tonsillar  polypi,  5  (3  men  ;  2  women). 

e.  Sarcoma,  2  (1  man;  1  woman). 

/.  Carcinoma,  16  (15  men  ;  1  woman). 

In  the  larynx  : 

a.  Fibroma,  256  (178  men;  78  women). 

b.  Papilloma,  46  (31  men  ;  15  women). 

c.  Singers'  nodes,  109  (56  men  ;  53  women). 

d.  Lipoma,  1  (man). 

e.  Myxoma,  3  (men).  In  recent  years  they  are  not  especially  mentioned.  Weigert 

regards  them  as  edematous  fibrous  polypi.  They  are  included  under  (a). 
/.  Fibro-myxoma,  1  (man). 

g.  Tubercular  tumors,  36  (14  men  ;  22  women). 

h.  Cyst,  8  (2  men  ;  6  women). 

i.  Sarcoma,  3  (men). 

k.  Carcinoma,  75  (61  men;  14  women). 

In  the  trachea  : 

a.  Caccinoma,  2  (]  man;  1  woman)." 
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NASAL  NEOPLASMS. 

Neoplasms  of  the  nose  and  throat,  of  inflammatory  origin,  are  met  with 
very  frec|nently.  At  a  glance  it  may  be  seen  in  Schmidt's  tables  how  mark- 
edly the  nmcous  polypi  preponderate  over  all  other  nasal  growths.  The 
same  may  be  observed  in  the  larynx,  nnder  the  heads  of  fibroma  and  singers' 
nodes.  True  tumors,  especially  those  of  benign  origin,  are  excessively  rare. 
Much  confusion  has  arisen  from  the  mistaken  conceptions  of  laryngologists 
in  I'egard  to  the  pathological  cliaracter  of  these  growths.  Much  of  this  has 
resulted  from  the  exceedingly  unsatisfactory  theories  of  the  pathogenesis  of 
tumors  in  general.  It  is  doubtless  true  that  there  are  many  neoplasms 
which  to  all  histological  appearances  are  true  tumors,  which  yet  depend  on 
tiie  over-nutrition  of  inflammatory  processes  for  their  origin.  It  is  not  the 
province  of  the  writer  to  attempt  here  the  task  of  drawing  a  satisfactory 
line  of  division  between  true  tumors  and  the  neoplasms  of  inflammation. 

iJ^dematous  polypi  of  the  nasal  mucous  membrane  belong  to  the  latter 
category.  They  are  usually  called  myxomata,  which  in  some  degree  they 
resemble,  both  microscopically  and  macroscopically  ;  but  they  are  in  the  vast 
majority  of  the  cases,  in  the  nose,  the  result  of  a  chronic  inflammation  ;  and 
hence,  serous  infiltration  being  their  most  marked  characteristic,  they  are 
better  called  edematous  polypi.  It  should  be  remembered  that  the  word 
polypus  refers  simply  to  their  pedunculated  form.  Exactly  the  same  histo- 
logical condition  is  found  in  the  nasal  mucous  membrane  in  a  sessile  form. 

Histology. — The  epithelium  resembles  that  of  the  surrounding  raucous 
membrane — i.  e.,  columnar  ciliated  cells  in  the  upper  part  of  the  nasal 
chambers  and  non-ciliated  below ;  flat  cells  in  the  lower  pharynx  and  larynx. 
This  epithelium  may  undergo  metamor[)hoses  from  the  attrition  of  surfaces 
or  other  irritation,  such  as  the  flowing  of  i)us  from  the  ethmoidal  sinuses,  so 
that  the  cilia  may  be  lost  from  the  columnar  cells  and  the  latter  become  more 
or  less  flattened,  resembling  the  squamous  type.  The  layers  may  become 
thickened  either  uniformly  or  digitations  may  form,  dipping  into  the  stroma 
at  irregular  intervals.  The  epithelium  may,  on  the  other  hand,  be  entirely 
unchanged. 

The  stroma  is  separated  by  the  effused  serum  into  bundles,  leaving  spaces 
between.  The  size  of  these  spaces  or  meshes  and  the  quantity  of  the  stroma- 
fibers  differ  greatly — apparently  according  to  the  degree  and  the  age  of  the 
process. 

TAej^m'cZ  contains  some  mucin  and  fibrin.  When  coagulated  in  the  hard- 
ening processes  of  histological  technic,  the  fibrin,  unless  broken  up  into  gran- 
ules, may  be  easily  mistaken  for  connective-tissue  fibers.  Round  cells  of 
varying  diameters  are  entangled  in  the  meshes  of  the  stroma  and  in  the  fibrin. 
These  and  connective  tissue  are  found  most  abundantly  in  the  region  of  the 
blood-vessels  (Fig.  623)  and  glands,  if  they  exist. 

Glands  are  usually  scanty.  If  present  at  all,  they  are  usually  found  in 
or  near  the  pedicle.  From  being  barely  visible,  they  are  frequently  dilated 
so  as  to  form  cysts  of  a  size  occupying  almost  the  whole  of  a  large  pedun- 
culated polypus  (Fig.  624).    They  are  found  also  in  the  sessile  forms. 

Blood-vessels  are  also  scanty  and  ca])illary  in  size,  being  found  most 
abundantly  just  under  the  epithelium,  forming  a  delicate  red  tracery  visible 
to  the  naked  eye. 

Nerves  have  been  demonstrated  in  the  stroma. 

The  pedicle,  when  it  exists,  is  made  up  of  the  firmer  unseparated  stroma 
of  the  mucous  membrane. 
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Etiology. — The  so-called  ''polypoid  degeneration,"  although  histologi- 
cally the  same,  is  more  conveniently  considered  under  the  head  of  chronic 
rhinitis,  where,  indeed,  both  forms  pathologically  belong, 

Botli  forms  are  the  result  of  chronic  inflammation  of  the  nasal  mucosa. 
There  may  or  may  not  have  been  previous  symptoms  of  this  rhinitis,  but 
evidently  the  effusion  of  serum  into  the  tissues  ,is  caused  by  some  vascular 


Fig.  623. — Stroma,  round  cells,  and  blood-vessels  of  an  edematous  nasal  polyp. 

change  which  is  as  yet  imperfectly  understood.  We  may  conjecture  from 
anatomical  reasons,^  Avhich  it  is  not  neces.sary  to  detail  here,  that  there  is 
some  interference  with  the  efferent  blood-current  as  well  as  w' ith  the  walls  of 
the  capillaries  themselves.  Chronic  hypertrophic  rhinitis  rarely  occurs  in 
children  ;  therefoi'e  these  growths  are  more  common  in  adults  than  before 


Fig.  624. — Cysts  in  a  polyp. 


twenty.  They  have,  however,  been  reported  at  all  ages,  and  even  congenital 
cases  have  been  observed.  They  are  more  common  in  men  than  in  women. 
Out  of  200  cases,  according  to  Morell  Mackenzie,^  123  occuiTed  in  men. 

'  "  A,  Consideration  of  the  Vascular  Mechanism  of  the  Nasal  Mucous  Membrane,"  etc., 
Amer.  Joum.  Med.  Sci.,  May,  1895.  Diseases  of  the.  Throat  and  Nose. 
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Situation. — A  nasal  edematous  polypus  has  its  origin  in  the  vast  major- 
ity of  cases  from  the  mucous  membrane  covering  the  middle  turbinated  bone 
or  from  that  part  of  the  ethmoid  near  the  hiatus  semilunaris.  Edematous 
polypi  may  be  found,  however,  at  any  point  within  tiie  nasal  chambers.  At 
the  posterior  end  of  the  turbinul  bodies  and  on  the  septum  we  usually  find 
the  sessile  form  combined  with  dilatation  of  blood-vessels;  rarely,  juiduncu- 
lated  growths  are  found  in  these  localities.  The  size  of  the  polypi  varies 
greatly — from  that  of  a  pin's  head,  sprinkled  over  the  mucous  membrane 
of  the  middle  turbinated  bone,  to  enormous  dimensions.  I  extracted  one 
from  the  nostril  of  a  man  with  symptoms  extending  over  twenty  years, 
wlii(!h  presented  externally  and  projected  posteriorly  into  the  pharynx.  It 
had  filled  one  nostril  completely,  and  had  pushed  the  cartilaginous  and  bony 
septum  so  far  to  the  other  side  as  to  cause  complete  occlusion.  It  was  folded 
on  itself,  so  that  \vhen  it  lay  straightened  out  on  the  table  it  measured  nearly 
5  inches  in  its  long  diameter,  and  in  some  places  was  more  than  1^  inches 
thick.  Its  pedicle  was  comparatively  small.  The  pressure  which  it  had 
exerted  had  resulted  in  the  atrophy  of  the  internal  structures  of  the  nose  to 
such  an  extent  that  the  enoruious  cavity  left  after  extraction  had  smooth 
walls.  I  can  find  no  record  of  any  as  large  as  this ;  but  several  have  been 
reported  that  approximated  it  in  proportions.  They  rarely  exist  separately, 
but  when  com2:)lete  nasal  obstruction  exists  there  are  usually  multiple  growths. 
Occasionally  they  fill  the  ethmoid  cells,  causing  absorption  of  their  bony 
walls,  and  once  or  twice  I  have  seen  distortion  of  the  bridge  of  the  nose. 
The  edematous  process,  by  pressure  or  the  extension  of  the  inflammation, 
frequently  causes  caries  or  disintegration  of  the  ethmoidal  bony  tissues,  and 
tiiis  has  been  called  by  Woakes^  "necrosing  ethmoiditis."  On  this  account 
the  masses  removed  frequently  have  spicula?  of  bone  embedded  in  them. 
The  bone  has  been  described  by  some  writers  as  newly  formed.  This  is 
probably  a  mistake. 

Symptoms. — These  depend  largely  upon  the  size  and  number  of  the 
polypi  and  the  extent  of  the  edematous  process.  Nasal  obstruction  may  be 
complete  on  both  sides,  giviug  rise  to  great  discomfort,  or  one  or  more  polypi 
may  exist  in  the  nose  for  years  without  signs.  A  flapping  valve-like  action 
on  respiratory  efforts  may  be  appreciated  by  the  patient  or  even  heard  by 
the  examiner. 

Headaches  are  very  common,  and  this  is  especially  the  case  when  the 
polypi  have  their  bases  of  attachment  high  up,  or  if  they  invade  the  acces- 
sory sinuses. 

A  watery  discharge  from  the  nose  frequently  exists,  causing  excoriation 
of  the  margins  of  the  nostrils  and  redness  of  the  skin  of  the  nose.  This 
may  be  accentuated  to  an  erysipelatous  flush  over  the  nasal  regions. 

Various  complications — ethmoiditis,  frontal,  maxillary,  or  sphenoidal 
sinus-troubles — may  be  present;  the  patient  frequently  suflPers  from  catar- 
rhal deafness.    All  symptoms  are  aggravated  by  cold,  damp  weather. 

Examination  shows  masses  of  varying  extent  blocking  the  nasal  chambers 
or  hanging  down  from  above.  They  have  the  appearance  of  the  pulp  of  a 
grape,  and  are  frequently  traversed  by  a  delicate  tracery  of  red  capillaries. 
The  color  may  be  pink  or  of  a  dusky-red  hue.  Rarely,  in  large  nasal 
chambers,  the  attachments  may  be  seen  along  the  bordei-s  of  the  middle  tur- 
binal,  but  usually  the  masses  themselves  preclude  any  attempts  at  inspection 
of  the  upper  region  of  the  nose,  and  it  is  impossible  in  the  majority  of  ca.ses 
even  to  ascertain  with  a  probe  the  exact  point  of  insertion.    There  may  be 

'  J^aml  Polypm. 
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great  tenderness,  but  usually  the  fossee  are  tolerant  of  examination.  With 
a  rhinoscopic  mirror  the  masses  may  be  seen  projecting  into  the  naso-pharynx. 
They  may  be  confined  to  one  side,  but  usually  exist  to  an  unequal  degree  on 
both. 

Treatment. — Modern  rhinology  has  practically  abandoned  all  methods 
of  removal  but  that  by  the  nasal  snare. 

It  is  frequently  desirable,  and  occasionally  possible,  to  remove  the  ante- 
rior end  or  lower  border  of  the  middle  turbinated  bone  in  order  more  surely 
to  reach  their  place  of  origin.  This  has  been  especially  urged  by  Dr.  Cassel- 
berry,'  who  has  devised  an  instrument  for  that  purpose.  Various  other 
instruments  have  been  used,  such  as  rongeur  forceps,  snares,  drills  and 
trephines.  It  is  an  operation  which  the  writer  has  frequently  found  impos- 
sible to  do  satisfactorily.  When  disease  of  the  ethmoid  cells  and  of  the 
middle  turbinated  bone  coexist  with  the  polypi,  as  happens  in  a  large  pro- 
portion of  cases,  it  is  "well  to  remove  as  much  of  the  bony  walls  as  can  be 
included  in  the  snare  or  nipped  off  with  rongeurs,  care  being  taken  not  to 
encroach  upon  structures  lying  too  close  to  the  cribriform  plate  of  the  eth- 
moid. When,  however,  extensive  bone-involvement  coexists,  the  treatment 
of  that  becomes  the  chief  aim  and  the  extraction  of  polypi  merely  incidental. 

It  is  said  that  edematous  polypi  tend  to  recur.  When  a  polypus  is 
severed  at  its  base,  it  is  doubtful  if  another  appears  in  the  same  locality. 
When  the  middle  of  the  mass  is  cut  through  by  the  wire,  that  portion  left 
behind  will  sometimes  shrivel  up,  but  usually  it  will  grow  again  to  nearly 
its  former  size.  Apparent  recurrence  comes  from  the  pathological  fact  that 
large  areas  of  mucous  membrane  in  the  middle  meatus  are  edematous  and 
send  forth  new  buds  and  projections  as  fast  as  room  is  made  below  for 
them.  An  attempt  should  therefore  always  be  made  to  curette  this  surface 
or  cauterize  it  thoroughly.  The  cautery,  liowever,  should  never  be  used 
unless  a  view  can  be  had  of  the  field  of  operation.  Most  frequently  the 
bases  of  these  growths  are  out  of  sight.  The  curette  in  skilful  hands  is  then 
of  service.  As  may  be  readily  understood,  no  certain  assurance  can  ever  be 
given  after  any  operation  or  series  of  operations,  however  thorough,  that 
further  polypi  may  not  subsequently  develop  ;  and  the  patient  should  be  cau- 
tioned to  present  himself  after  a  lapse  of  several  months  for  a  careful  inspec- 
tion of  the  nasal  chambers.  Not  infrequently  it  will  then  be  seen  that 
recurrence  has  not  taken  place,  but  that  more  or  less  atrophy  of  the  mucosa 
has  supervened.  The  question  of  the  degeneration  of  nasal  polypi  into  sarcoma 
has  been  much  discussed.  It  is  impossible  to  deny  that  this  does  sometimes 
take  place,  but  many  of  the  cases  so  reported  are  open  to  well-grounded 
suspicion  of  having  been  sarcomatous  from  the  first,  as  many  malignant 
growths  present  an  edematous  ai^jiearance. 

Vascular  Neoplasms  of  the  Septum.— These  are  very  frequently 
called  angiomata,  but  they  usually  have  exactly  the  same  structure  as  do 
the  hypertrophies  of  the  posterior  border  of  the  inferior  turbinal  bodies, 
and  are  evidently  dilatations  of  new  and  old  blood-vessels  in  the  mucous 
membrane  of  this  locality.  Many  cases  reported  as  angiomata  are  appar- 
ently sarcomatous  or  fibromatous  growths,  in  which  vascular  dilatation  is  a 
marked  feature.  This  is  especially  true  of  growths  occurring  elsewhere  than 
on  the  septum  or  in  the  erectile  tissue  of  the  turbinal  bodies.  Such  are 
many  of  the  growths  reported  in  Roe's  tables,  in  the  Tramactions  of  the 
American  Larynr/ological  Association,  1885. 

In  the  Archivfur  Larynr/ologie,  Bd.  1,  there  is  a  symposium  of  reports 

*  Tram.  Amer.  Laryng.  Asm.,  1894. 
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of  vasciiliir  tumors  of  the  sei)tiiin  :  13  were  reported,  and  5  cases  may  be 
selected  from  Koe's  tables  as  undoubtedly  benign  vascular  neoplasms;  I 
have  sections  of  2  other  growths,  making  altogether  20, 

Some  of  these  doid:)tless  are  true  angiomata — i.  e.,  made  up  of  newly 
formed  and  dilated  vascular  channels;  but  it  is  imj)ossible  to  separate  them 
from  the  vascular  growths  which  are  entirely  made  up  of  an  hypertrophy 
of  one  or  more  of  the  elements  of  the  normal  mucous  membrane  combined 
with  marked  vascular  changes.  The  fibrous  elements  may  predominate  or 
the  lymphoid  layer  may  be  greatly  j)roliferated  ;  but  more  frequently  there 
is  an  unecpial  and  irregular  increase  of  all  the  elements  of  the  mucous  mem- 
brane. The  surface-epithelium  is  usually  proliferated,  and  frequently  the 
cells  are  altered  in  shape.  In  other  words,  marked  vascularity  is  a  character- 
istic of  all  septal  neoj)lasms. 

Growths  of  similar  structure  in  the  erectile  tissue  of  the  turbinal 
bodies — the  "  turbinal  varix  "  of  English  writers — will  not  be  considered 
here,  as  they  are  usually  included  under  the  head  of  hypertro])hic  rhinitis. 

Symptoms. — Nasal  obstruction  on  the  aflfected  side  may  have  existed 
for  many  years.  Hemorrhage  from  the  nostril  frequently  occurs,  and  may 
be  dangerously  abundant.  The  growth  does  not  erode  the  neighboring 
tissues,  although  it  may  completely  fill  the  lumen  of  the  naris.  Some  of  the 
cases  reported  have  been  of  rapid  growth,  and  yet  ap])areutly  benign. 

Examination  shows  a  rounde(l  growtli  with  a  somewhat  irregular  surface 
of  a  bright-red  or  dark-purple  appearance.  It  may  be  abraded  in  places, 
and  when  probed  bleed  easily.  It  is  more  or  less  movable,  according  to  its 
size  and  the  thickness  of  its  pedicle.  It  is  usually  attached  to  the  anterior 
part  of  the  septum. 

Prognosis. — If  the  growth  is  shown  to  have  no  malignant  elements, 
the  prognosis  is  good.  Removal  is  comparatively  easy,  and  recurrence  is 
very  exceptional. 

Treatment. — The  galvano-cantery  snare,  armed  with  an  irido-jilatinum- 
wire  loop,  is  the  instrument  of  choice.  Jarvis's  original  snare  may  be  used 
and  the  steel-wire  loop  slowly  tightened,  sometimes  using  several  hours  in 
the  process.  A  rapid  cutting-operation  is  pretty  sure  to  be  followed  by 
severe  hemorrhage,  and  this  may  occur  after  any  operation  with  the  Avire,  how- 
ever slow.  For  slight  oozing  the  galvano-cautery  is  sometimes  efficacious. 
Firm  packing  with  strips  of  iodoform  or  borated  gauze  should  be  employed 
in  obstinate  cases,  and  pressure  exerted  against  the  ala  from  the  outside,  since 
the  site  of  the  growth  is  usually  far  enough  forward  for  this  simple  pro- 
cedure to  avail. 

Fibroma. — While  it  occasionally  occurs  in  and  about  the  naso-])harynx, 
fibroma  springing  from  the  nasal  structures  is  exceedingly  rare. 

One  reported  by  Dr.  Charles  H.  Knight'  I  had  the  privilege  of  examin- 
ing microscopically  (Fig.  625).  It  was  a  smooth  movable  growth,  attached 
to  the  posterior  end  of  the  middle  turbinal  body,  and  was  darker  in  color 
than  the  average  edematous  polyp.  Microscopically  it  was  seen  to  be  covered 
by  columnar  epithelium,  and  was  made  up  exclusively  of  homogeneous  bun- 
dles of  curling  elastic  fibers.  Its  removal  by  the  cold  snare  was  easily  per- 
formed and  produced  no  hemorrhage.  There  was  no  recurrence.  A  number 
of  cases  have  been  collected  from  literature  by  Bosworth,^  Casselberry  and 
others ;  but  a  perusal  of  the  reports  leaves  one  in  considerable  doubt  as  to 
the  accuracy  of  the  histological  diagnosis  or  of  their  intranasal  origin.  Even 
the  case  referred  to  here  as  of  undoubted  histological  character  and  spring- 

'  Manhattan  Hospital  Reports,  Jan.,  1895.  Bos  worth  :  Dis.  of  Nose  and  Throat. 
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ing  from  an  intranasal  structure,  might  be  more  conveniently  considered  under 
the  heading  of  naso-pharyngeal  growths.' 

Fibroma  Papillare  or  Papilloma. — Ten  or  a  dozen  undoubted  cases, 
and  probably  a  few  more,  have  been  reported,  but  some  confusion  exists  as  to 
their  identity ;  the  same  name  having  been  given  by  Hopman  ^  and  many  of 
the  Germans  to  the  papillary  hypertrophies  of  the  nasal  mucous  membrane, 
which  occur  so  frequently  in  the  regions  of  erectile  cavernous  tissue.  True 
papilloma  is  made  up  of  epithelial  cells 
supported  by  a  delicate  framework  of 
new  connective  tissue,  rising  on  the  sur- 
face as  papillae  and  dipping  into  the  un- 
derlying stroma  as  digitations.  They 
^row  principally  by  the  proliferation 
of  epithelial  structure.  They  occur  in 
the  nose,  either  as  soft  pedunculated 
masses  or  as  hard  warts  on  the  ante- 
rior portions  of  the  septum.  The  soft 
growths  also  occur  on  the  floor  of  the 
nose  and  on  the  anterior  portions  of 
the  external  wall.  So  constantly  is 
this  the  rule  in  those  cases  which  have 
been  examined  and  properly  classified, 
that  any  papillary  growth  seen  to  be 
springing  from  other  localities  or  re- 
ported without  microscopical  proof  as 
having  been  found  elsewhere  in  the  nose,  may  be  regarded  as  probably  not 
a,  papillary  fibroma.  Exactly  such  a  growth  as  figured  in  Zuckerkandl's 
"Anatomy  of  the  Nasal  Fosste" — springing  from  the  middle  of  the  under 
surface  of  the  inferior  turbinal — I  once  examined  and  found  to  be  a  papil- 
lary hypertrophy.' 

True  papillomata  of  the  septum  have  been  observed  at  all  ages.  I  have 
examined  one  for  Dr.  Arrowsmith  of  Brooklyn  coming  from  the  nasal  fossa 
of  a  child  of  five,  and  Hanti  has  reported  one  in  a  man  of  eighty-four.  Sex 
seems  to  have  no  influence. 

They  are  usually  of  slow  growth  and  painless,  but  sometimes  bleed 
easily.  They  cause  nasal  obstruction  and  have  a  valve-like  action  on  the 
respired  air,  as  in  the  case  of  the  ordinary  polyp.  They  have  a  vascular 
fungous  look  and  are  freely  movable.  Hemorrhage  on  removal  may  be 
abundant,  but  is  easily  controlled.    They  do  not  tend  to  recur. 

'  ]?osworth,  by  saying  that  all  niiso-piiaryngeal  fibromata  spring  from  the  basilar  process 
of  the  occipital  or  the  body  of  the  sphenoid  bone,  excludes  all  of  tliose  whose  origin  is  in  the 
immediate  vicinity,  jnst  within  the  choanse.  Tliese  he  evidently  includes  among  the  nasal 
growths,  since  he  refers  to  41  cases  in  literature,  most  of  which  seem  to  have  had  all  tiie  char- 
acteristics of  the  naso-pharyngeal  growth  and  some  probably  sprang  in  reality  from  behind  the 
choana},  forming  secondary  attachments  within  the  nose.  Mackenzie,  on  the  other  liand,  gives 
a  more  lil)eral  interpretation  to  the  term  naso-pharyngeal  fibroma,  and  includes  those  which 
h-pring  from  the  immediate  vicinity  of  the  naso-pharynx  and  present  the  same  or  nearly  the 
same  clinical  features.  Thus  it  comes  that  he  is  able  to  report  but  one  case  of  liis  own  of  nasal 
fibroma  and  to  refer  to  very  few  in  literature.  The  case  of  Dr.  Knight  sprang  from  the 
posterior  end  of  the  middle  turbinal  body  and  projected  into  the  naso-pharynx.  So  that 
nearly  all  true  fibromata  have  their  origin  on  or  in  ilie  immediate  vicinity  of  tlie  roof  of  the 
naso-pharynx;  and  absolutely  none  occur  in  the  anterior  part  of  the  nasal  fossa>.  This  is 
exactly  what  we  should  expect,  when  we  remember  that  the  fibrous  sheet  at  the  roof  of  the 
pharynx  spreads  out  laterally  upon  the  pterygoid  plates,  and  anteriorly  for  some  liUle  dis- 
tance along  the  roof  of  the  nose,  and  on  the  vomer  and  posterior  surfaces  of  the  upper  turbin- 
ated bones.  Virchow's  Archiv,  93,  1888,  p.  213. 

"  N.  Y.  Med.  Journal,  Oct.  13,  1894  (Dr.  Richard's  case). 


Fig.  625.— C.  H.  Knight's  case  of  nasal  fibroma. 


1082         NE0PLAS3IS  OF  THE  UPPER  AIR-PASSAGES. 

The  following  references  will  be  found  to  include  nearly  all  the  reports 
of  true  papilloniutji  up  to  August,  1896,  though  some  of  these  are  of  doubt- 
ful character  : 

Michel :  Kraiikheiten  der  Nasenhokle  (Translated  by  Shurly,  p.  72). 

Zuckerkaiidl :  Anatomie  der  Nasenhokle,  1882,  p.  70. 

Aysaguer:  Annales  des  Maladies  de  I' Oreille,  Nov.  1885,  p.  335. 

Butlin  :  St.  Bartholomew's  Hospital  Reports,  1885,  p.  150. 

Vernouil :  Bull,  et  Men.  de  la  SooiMe  de  Chirurgie  de  Paris,  No.  12,  1886,  p.  658. 

Solis-Cohen  :  Revue  de  Larymjologie,  1889,  p.  151. 

Cozzolino :  Revista  CUnica  et  Tcrapeutica,  No.  2,  Feb.,  1887,  p.  75. 

Mulhall :  Trans.  Amer.  Lnrtinq.  Assn.,  1890. 

Santi:  The  Lancet,  Dec,  8, '1894. 

Wriglit:  Trans.  Amer.  Ixtryng.  Assn.,  1895. 

Mackenzie  (G.  Hunter)  :  Lancet,  Aug.  15,  1896. 

Treatment. — Removal  by  the  snare  can  usually  be  accomplished  with- 
out much  hemorrhage.  As  the  growths  are  situated  in  the  anterior  part  of 
the  nose,  bleeding,  if  it  occurs,  may  be  easily  controlled. 

Bony  cysts  of  the  nose  are  of  moderately  rare  occurrence.  They  are 
found  in  the  anterior  end  of  the  middle  turbinated  bone,  and  may  contain 
only  air  or  a  yellow  viscid  fluid  or  pus. 

Pathology, — The  middle  turbinated  bone  is  considerably  enlarged  ante- 
riorly, and  is  covered  by  hypertrophied  and  usually  edematous  mucous  mem- 
brane.   Edematous  polypi  are  frequent  complications. 

Microscopical  examination  of  the  bony  wall  must  be  made  after  de- 
calcification. Sections  are  then  cut,  and  it  will  be  seen  that  the  cyst-cavity, 
which  may  be  as  large  as  a  cherry,  is  lined  by  a  scanty  stroma  without 
glands  or  many  blood-vessels  and  by  columnar  ciliated  epithelium.  The 


Fig.  626.— Section  of  bony  cyst :  li,  bone;  Ul,  Hovvshlp's  lacunaj  with  new  connective  tissne  and  blood- 
vessels ;  Ce,  ciliated  epithelial  lining  of  cyst-cavity ;  Se,  surface  epithelium  ;  g,  glands. 

bony  tissue  itself  is  seen  to  be  in  a  condition  of  hyperplastic  and  rare- 
fying inflammation,  with  the  formation  of  new  bone-tissue  and  the  absorp- 
tion of  old  and  new  bone.  This  is  carried  on  by  means  of  osteoblasts  and 
osteoclasts  and  the  formation  of  Howship  lacunae.  There  are  lakes,  or  rather 
gulfs  and  bays,  of  new  connective  tissue,  which  nourish  the  peculiar  cuboidal 
cells  which  line  their  shore,  and  which  have  the  power  of  secreting  and 
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absorbing  bone-salts.  Figs.  626,  627,  from  a  section  of  a  specimen  sent  mc 
by  Dr.  Butts  of  New  York  City,  show  this  process,  which  is  essentially  the 
same  as  the  physiological  process  of  bone-grt)\vtli. 

Occurrence. — The  condition  is  almost  wholly  confined  to  women  after 
puberty  and  before  old  age.    We  see  here,  as  well  as  in  atrophic  rhinitis  and 


Fig.  627.— Section  of  bony  wall  of  cyst,  showing  a  Howship  lacuna  with  its  marginal  osteoclasts  (.0  c) 
below,  and  the  osteoblasts  (06)  on  the  convexity  of  ihe  bony  lamella. 

naso-pharyngeal  fibroma,  the  marked  influence  of  sex  on  morbid  processes 
in  the  nose.  I  am  not  aware  that  these  cysts  have  been  reported  as  existing 
in  any  other  locality  in  the  nose  than  at  the  anterior  end  of  the  middle  tur- 
binated bone. 

Symptoms. — Pain  with  frequent  exacerbations  is  the  prominent  symp- 
tom in  these  cases.  Nasal  obstruction  also  exists,  but  may  not  be  complete : 
at  times  it  is  the  only  symptom  present.  As  the  patient  nearly  always  has 
edematous  polypi  in  the  same  nostril,  the  symptoms  'depend  somewhat  on 
that  condition.    These  symptoms  have  usually  extended  over  many  years. 

Examination  after  removal  of  projecting  ]iolypi  shows  a  rounded  resist- 
ing mass  at  the  anterior  end  of  the  middle  turbinated  bone,  a  part  of  Avhich 
it  forms,  pressing  firmly  against  the  septum  and  sometimes  causing  a  marked 
deviation  of  it.  The  feeling  imparted  to  a  probe  conclusively  shows  that  the 
mass  is  made  up  of  bone. 

Etiology. — From  what  has  preceded,  the  inference  is  pretty  clear  that  we 
have  here  a  pathological  condition  which  is  the  result  of  chronic  inflamma- 
tion. This,  beginning  in  the  mucosa,  results  in  the  formation  of  eden)atous 
polypi,  as  explained  under  that  heading.  The  inflammatory  process  is  in 
time  transmitted  to  the  underlying  jieriosteum  antl  bone,  and  we  have  then 
the  condition  of  hypernutrition  wliich  causes  the  growth  of  the  bony  struc- 
ture. This  we  should  expect  to  result  in  the  porous  formation  observed  in 
other  hyperplastic  bone-processes,  and  this  we  frequently  see  in  dried  speci- 
mens of  the  middle  turbinntod.  Since  there  is  mucous  membrane  lining  the 
walls  of  these  cysts  provided  with  columnar  ciliated  epithelium,  we  must 
presJime  that  communication  has  existed  at  some  time  with  the  external  sur- 
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face.  The  demonstration  of  the  i)roliferative  bone-forniation  in  the  walls 
of  these  cysts  siiows  pretty  clearly  the  method  of  development  into  large 
spaces  of  what  were  originally  small  cavities.  Their  communication  with  the 
eth  moitlal  labyrinth  may  have  closed  before  the  end  of  embryonic  develop- 
ment, or  it  may  have  existed  prior  to  inflammatory  changes  and  have  been 
closed  by  them,  or  the  communication  may  still  exist.  Dr.  T.  Passmore 
Berens  of  New  York  was  kind  enough  to  show  me  a  dry  specimen  of  cystic 
enlargement  of  the  anterior  end  of  the  middle  turbinated  bone,  in  which  the 
communication  was  wide  and  direct. 

Treatment. — The  steel-wire  snare  may  be  used  to  remove  these  bony 
outgrowths.  If  they  are  too  resistant  or  too  firmly  wedgeil  against  the  sep- 
tuni  to  allow  the  use  of  this  instrument,  a  perforation  may  be  made  into  the 
cavity  with  a  dental  burr  or  trephine  and  the  bony  walls  then  removed  piece- 
meal with  rongeur  forceps.  Hemorrhage  may  be  considerable,  and  there 
may  be  considerable  inflammatory  reaction.  When,  as  frc(iuently  happens, 
there  are  carious  bone  and  edematous  polypi,  curetting  must  also  be  employed. 

LiTKRATUUK  OF  BONY  CySTS  OF  THE  NoSE. 

Zuckerkiuull :  Norm,  and  Path.  Anafomie  der  Nasenhohle,  1893,  vol.  i.  p.  63. 
Stiedii:  "Inauj^.  Dissertation,"  Rostock,  1895. 
Gliismaclier :  Berlin,  klin.  Wock.,  No.  36. 

Beyer:  Internal.  Centralb.  f.  Laripigologic,  etc.,  vol.  ii.,  No.  5,  j).  237. 
Schafler :  Erfahrungen  in  der  Rhin.  unci  Lari/ng.,  Wiesbaden,  1885. 
McBride:  "Diseases  of  Throat,  Nose,  and  Ear,"  original  report,  Edinburgh  Med. 
Journ.,  Dec,  1888,  j).  304. 

Schmiegelow :  Revue  de  Larijngoloqie,  etc.,  No.  10,  1890. 
B.  Friinkel:  Berl.  kiln.  Woch.,  No."  22,  p.  498,  1890. 
P.  Hegeman :  Ibid. 

Chas.  H.  Knight :  Trans.  Amer.  Laryng.  Assn.,  1891 ;  N.  Y.  Med.  Journ.,  Mar.  19, 
1892. 

Stieda :  Archiv  /.  Lari/n.  und  Rhin.,  Bd.  3,  No.  3,  1895. 

Wagnier:  Rev.  de  LavjingoL,  etc.,  No.  22,  1895. 

Castafieda :  Archivos  Latinos  de  Rinologia,  Sept.  and  Oct.,  1895. 

Macdonald  :  Lancet,  June  20,  1891. 

Zwillinger:  Wiener  klin.  Woch.,  No.  19,  1891. 

Wriglit :  iV.  Y.  Medical  Journal,  June  27,  1896. 

Cysts  of  the  nasal  mucous  membrane,  sometimes  called  cyst- 
omata,  are  occasionally  reported.  They  are  always,  I  believe,  of  glandular 
origin,  resulting  from  the  excessive  dilatation  of  glands  in  edematous  polypi 
or  tissue. 

Osteoma  and  chondroma  have  both  been  reported  as  new  growths  in 
the  nose.  They  are  of  exceeding  rarity,  and  are  not  to  be  confounded  with 
the  very  common  exostoses  and  ecchondroses  of  the  septum. 

As  has  been  intimated,  true  tumors — i.  e.,  circumscribed  neojilasms  not 
due  to  inflammation — are  rare  in  the  nose,  and  in  my  experience  such  benign 
tumors  are  much  more  rare  than  malignant  growths.  It  is  exceedingly  diffi- 
cult, however,  to  gain  any  idea  of  this  from  rhinological  literature,  as  all 
sorts  of  inflammatory  ])henom(!na  are  classified  as  tumors.  The  writer  does 
not  speak  of  true  myxoma  of  the  nose,  because  out  of  many  hundred  sec- 
tions of  50  or  60  specimens  of  mucous  polypi  examined  microscopically,  and 
many  more  nasal  neoplasms  seen  and  operated  on  clinically,  he  has  never 
observed  a  nasal  growth  that  was  jilainly  a  true  myxoma.  There  is  hardly 
a  ca.se  reported  in  literature,  in  which  the  diagnosis  is  not  open  to  grave  criti- 
cism from  the  data  given  or  from  insufficiency  of  data.  Nevertheless,  it  is 
probable  that  such  true  tumors  do  occasionally  grow  in  the  nose. 
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MALIGNANT  TUMORS  OF  THE  NOSE. 

Adenoma  is  said  to  be  a  benign  growth  ;  but  it  is  so  frequently  com- 
bined with  carcinomatous  or  sarcomatous  elements,  and  it  is  said,  even  when 
pure,  to  degenerate  so  frequently  into  malignancy,  that  its  occurrence  in  any 
structure  is  to  be  looked  upon  with  suspicion  as  to  its  benign  character.  Pure 
adenoma  (Fig.  628)  in  the  nose  is  almost  unknown,  although  hypertrophy  of 


Fig.  628.— Adenoma  of  the  nose. 


the  glandular  structures  of  the  mucosa  is  occasionally  seen  carried  to  such  an 
extent  that  the  question  of  its  inflammatory  origin  may  well  be  raised.  A 
typical  adenoma  is  made  up  of  epithelial  cells  so  arranged  as  to  form  convo- 
lutions and  tubules  more  or  less  resembling  gland-structure.  Indeed,  it 
usually  springs  from  the  glandular  cells  of  various  organs.  There  is  very 
scanty  connective  tissue,  round  cells,  and  blood-ve.ssels.  I  have  in  my  pos- 
session sections  of  a  nasal  tumor,  in  portions  of  which,  at  least,  pure  adeno- 
matous structure  may  be  observed.  The  case  was  under  the  care  of  Dr. 
Thomas  J.  Harris,  at  the  Manhattan  Eye  and  Ear  Hospital,  and  to  him  I  am 
indebted  for  the  following  history  : 

"  The  patient,  Mr.  C,  is  seventy-five  years  old,  and  has  been  under  my  care  some 
eighteen  months.  When  he  first  came  to  the  hospital  in  November,  1893,  he  was  a 
most  pitiful  object.  There  was  total  occlusion  of  the  nares,  with  muco-pus  constantlj' 
dripping  from  them.  They  were  filled  with  masses  of  tumors  presenting  all  the  appear- 
ances of  the  common  gelatinous  polypi.  By  snare  and  curette  in  a  number  of  opera- 
tions I  removed  everything,  making  a  diagnosis  (from  repeated  recurrences)  of  myxo- 
sarcoma. For  nearly  a  year,  with  occasional  gentle  curetting,  the  nares  remained  clear. 
His  appetite  returned  and  he  pronounced  himself  cured.  In  November,  1894,  exoph- 
thalmos (left  eye)  appeared  with  constant  pain.  I  then  supposed  that  the  ethmoid 
sinuses  had  been  invaded,  but  on  account  of  his  age  determined  to  attempt  no  operation. 
The  nose  still  remained  comparatively  free.  Some  two  weeks  ago  the  mass  Avhich  I  sent 
you  suddenly  appeared.  This  I  removed  with  the  cold  snare,  and  considerable  hemor- 
rhage followed.  The  macroscopical  appearances  of  the  tissue  had  long  since  changed, 
and  it  now  shows  much  necrosis.  Its  malignancy  has  certainly  very  much  increased  in 
the  eighteen  months  in  which  I  have  observed  the  case." 

This  patient,  Dr.  Plarris  informed  me,  lived  until  the  following  summer 
(189.5).  The  greater  part  of  the  sections  of  the  mass  were  taken  up  with 
convolutions  and  involutions  of  glandular  epithelium.  The  layers  of  epithe- 
lium were  never  more  than  two  or  three  deep,  and  were  supported  by  a  frame- 
work of  new  connective  tissue. 

In  the  portion  of  the  growth  sent  me,  from  which  the  section  shown  in 
Fig.  628  was  made,  I  am  unable  to  find  any  plainly  sarcomatous  tissue  ;  but 
there  are  extensive  areas  of  round  and  spindle-cells  which,  although  they 
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more  closely  resemble  the  granulation-tissue  of  inflammation,  may  be  of  a 
sarcomatous  nature.  Moreover,  the  clinical  history  plainly  shows  that  the 
growth,  at  least  in  its  later  stages,  was  of  a  malignant  character.  By  a  coin- 
cidence, such  as  so  strangely  and  so  often  occurs  in  clinical  work,  a  similar 
instance  of  an  adenoma — this  time,  however,  plainly  showing  sarcomatous 
tissue — came  under  Dr.  Harris's  observation  shortly  after  the  first  case. 

Dr.  Bosworth  says  that  he  has  been  able  to  find  in  literature  the  reports 
of  only  a  very  few  cases,  and  even  in  these  there  is  a  reasonable  doubt  as  to 
the  unmixed  character  of  the  growth.  Not  only  does  it  have  on  the  one 
hand  a  puzzling  resemblance  and  a  close  relation  to  glandular  hypertrophy, 
but,  on  the  other  hand,  it  is  frequently  combined  with  epitheliomatous 
appearances — the  so-called  tubular  or  adeno-carcinoma. 

Papillary  Epithelioma  (gotten krebs). — Closely  allied  to  adenoma, 
if  not  identical  with  it,  is  a  rare  nasal  growth  which  Billroth,'  who  reported 
2  cases,  called  Zottenkrebs."  Michel,^  Hopman,-'  Zarniko,^  and  Kiesel- 
bach  ^  have  each  reported  a  case. 

The  last  named  called  it  a  papillary  ej)ithelioma.  It  is  a  benign  growth, 
as  a  rule,  and  resembles  a  papilloma.    In  Fig.  629  will  be  seen  the  drawing 


Fig.  629.— Papillary  epithelioma  of  the  nose. 


of  a  slide  sent  me  by  Dr.  Hinkel  of  Buffalo.  It  came  from  a  tumor  which 
occurred  on  the  middle  turbinal  of  a  woman.  It  will  be  seen  that  it  is 
made  up  of  convolutions  and  involutions  of  columnar  epithelium  supported 
by  a  framework  of  fibrous  tissue  infiltrated  with  round  cells.  It  forms  a 
villous  surface  like  a  papilloma,  but  differs  from  it  in  that  the  layers  of 
epithelial  cells  are  not  thickened  and  do  not  dip  into  the  stroma.  There 
is  no  infiltration  of  tissues  nor  concentric  epithelial  nest-formation  in  the 
tissues,  as  in  cancer.  In  one  of  Billroth's  cases  it  had  existed  for  eleven 
years,  and  in  Kieselbach's  case  he  had  removed  successive  portions  of  the 
growth  for  a  period  of  six  years.  In  the  cases  of  Zarniko,  Kieselbach,  and 
HinkeF  it  has  been  reported  as  occurring  on  the  middle  turbinal.  In 
Zarniko's  case  it  was  combined  with  edematous  growths. 

From  the  history  of  Verneuil's  case,  which  I  have  placed  among  the 


'  C/cJer  den  Bau  der  Schleimpolyp.  ^  Die  Krankhdten  der  Nn.^enhdhle,  etc. 

»  Virchow's  Archiv,  Bd.  93,  p.  "234.  *  Virchow's  Archiv,  Bd.  128,  p.  132. 

6  Virchow's  Archiv,  Bd.  132,  p.  371.         "  Hinkel,  Trans.  Amer.  Laryng.  Assn., 
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papillomata  because  it  was  so  reported,  we  may  conjecture  that  it  was  pos- 
sibly also  of  this  nature.    Otherwise  it  is  a  unique  case  of  papilloma. 

Sarcoma,  in  my  experience,  is  the  most  common  tumor  of  the  nasal 
fossae,  if  we  exclude  those  benign  neoplasms  which  are  the  result  of  the 
various  forms  of  chronic  inflammation  or  directly  connected  with  them. 
This,  however,  I  am  aware,  does  not  coincide  with  the  statements  of  those 
who  have  had  larger  experience  and  perhaps  wider  fields  of  observation. 
The  discrepancy,  as  intimated  above,  is  evidently,  however,  one  of  patho- 
logical nomenclature. 

This  is  not  the  jjlace  for  an  extended  description  of  the  histology  of 
sarcoma,  which  in  the  nose  presents  no  characteristics  to  distinguish  it  from 
sarcoma  elsewhere  in  the  body.  Dr.  Bosworth  ^  has  given  abstracts  of  the 
histories  of  41  patients  with  sarcoma  of  the  nose. 

Newman,  in  his  excellent  monograph  on  "  Malignant  Disease  of  the  Nose 
and  Throat,"  gives  the  history  of  3  cases  of  sarcoma  and  2  of  carcinoma  of 
the  nose,  as  well  as  a  complete  bibliography  of  the  subject.  His  table  of 
ages  at  which  sarcoma  occurs  is  given  as  follow^s : 

Below  10  years 

10  to  20 

20  "  30 

30  "  40 

40  "  50 

50  "  60 

60  "  70 
Above  70   .  . 


6  per  cent. 
19 
8 
9 

39  " 
8 

9  " 
2 


I  have  in  my  collection  microscopical  sections  of  two  specimens  sent  me 
by  Dr.  Thomas  J.  Harris  of  New  York — one  of  adeno-sarcoma,  the  other 
of  angio-sarcoma  (Fig.  631),  also  a  specimen  of  endothelial  sarcoma  (Fig. 


Fig.  630.— Endothelial  sarcoma  of  the  septum.  Fig.  631.— Angio-sarcoma  of  the  septum. 


630),  from  Dr.  F.  W.  Hopkins  of  Springfield,  Mass.,  and  one  of  alveolar 
sarcoma,  from  Dr.  W.  P.  Brandegee  of  New  York.  Gonguenheim  and 
Hilary ,2  Dansac,^  and  Katzenstein  have  reported  6  others.  This  makes  53 
cases  in  all,  from  which  certain  facts  are  apparent. 

It  is  difficult  to  ascertain  what  form  of  sarcoma  has  been  most  fre- 
quently observed  in  the  nose,  as  the  nomenclature  in  the  reports  varies  so. 
All  forms  seem  to  have  been  noted,  the  round-celled  variety  perliaps  more 
frequently. 

As  to  age,  15  of  them  were  between  forty  and  fifty,  11  were  over  fifty, 

*  Bvieasen  of  Ihe  Nose  and  Throat.  '  Annales  rfes  Maladies  de  I'  Oreille,  1893. 

^  Ibid.,  1893.  ♦  Md.,  1891. 
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and  17  were  iiiuler  forty  years  of  age.  Of  those  in  whom  sex  was  mentioned, 
29  were  women,  24  were  men.  The  riglit  side  of  the  nose  was  affected  15 
times  and  the  left  side  9  times. 

Etiology. — This  is  entirely  unknown.  Too  many  people  have  chronic 
r.hinitis^  to  permit  us  to  state  that  nasal  catarrh  is  a  predisposing  factor. 
Injury  is  too  infrequent  an  incident  in  the  clinical  history  to  allow  us  to  look 
on  it  as  an  exciting  cause.  It  occurs  most  frequently  in  middle  life,  when, 
as  a  rule,  over-nutrition  of  cell-life  has  ceased  and  before  degeneration- 
changes  have  set  in. 

It  may  be  well  again  to  say  that  convincing  evidence  of  sarcomatous 
degeneration  in  benign  tumors  or  in  inflammatory  neoplasms  of  the  nose  is 
lacking.  None  of  the  cases  of  such  asserted  malignant  transformation  are 
free  from  the  reproach  of  insuflicient  observation  or  incomplete  examination. 
Surface  appearances  and  the  early  clinical  history  are  not  criteria  of  histo- 
logical structure.  The  possibility  of  such  transformation,  however,  cannot 
be  denied. 

Symptoms. — Unremittent  and  increasing  unilateral  nasal  obstruction, 
accompanied  often  by  repeated  epistaxis,  is  the  initial  sign  of  malignant 
nasal  disease.  The  patient  soon  complains  of  ])ain,  referred  to  the  brow  or 
temple.  At  first  a  watery,  then  a  sanious  muco-purulcnt,  discharge  comes 
from  one  or  both  nostrils.  Photophobia  and  epi])hora  on  the  affected  side 
are  usually  present,  and  there  may  be  affection  of  the  vision  from  pressure  on 
the  optic  nerve.  The  general  health  is  at  first  but  slightly  affected.  As  the 
tumor  grows,  pain  and  loss  of  appetite,  sleepless  nights,  frequent  epistaxis, 
the  nauseous  odor  and  the  mental  distress  cause  rapid  loss  of  strength  and 
flesh,  making  an  unmistakable  picture  of  human  misery.  Exophthalmos,  the 
widening  of  the  bridge  of  the  nose  (the  so-called  "  frog-face  "),  edema  and 
discoloration  of  the  face  are  the  external  evidences  of  the  disease. 

Examination  at  an  early  stage  may  reveal  implantation  of  the  growth 
at  any  point  in  the  nasal  chambers.  It  may  be  a  smooth,  somewhat  resilient 
growth  ;  but  it  is  usually,  especially  in  the  later  stages,  a  friable  fungous 
mass,  bleeding  easily  when  touched.  Portions  of  it  are  apt  to  be  edematous, 
and  it  may  have  every  appearance  of  the  ordinary  nasal  polyp,  but  the  color 
is  apt  to  be  darker.  It  is  evidently  more  vascular,  and  it  may  not  be  at  the 
usual  site  of  origin  of  the  ordinary  polypus.  The  growth  soon  reaches  such 
a  size  that  it  is  impossible  to  make  out  its  origin.  The  nasal  cavity  is  filled, 
and  it  encroaches  upon  and  fills  the  naso-pharynx.  It  may  grow  into  the 
antrum.  It  soon  projects  from  the  nostril  anteriorly.  It  may  grow  upward, 
absorbing  the  cribriform  plate  and  causing  death  ;  or  it  may  grow  downward, 
pushing  down  the  soft  palate  or  eroding  the  bony  nasal  floor.  Cervical 
glands  at  the  angle  of  the  jaw  are  usually  not  involved  until  a  late  stage  of 
the  disease,  when  the  diagnosis  is  tolerably  clear. 

Diagnosis. — The  patient  usually  does  not  present  himself  until  it  is  per- 
fectly evident  that  we  have  a  malignant  growth  to  deal  with,  but  sonie  cases 
have  been  reported  as  seen  in  their  earliest  stages.  Its  vascularity  or  its  lack 
of  transparen(iy,  its  unusual  implantation,  its  proneness  to  considerable  heni- 
orrhage,  or  its  appearing  as  a  single  growth,  may  arouse  suspicion  that  it  is 
not  an  ordinary  edematous  poly])us.  Its  prompt  extirpation  and  microscop- 
ical examination  should  follow.  If  the  microscope  should  reveal  the  appear- 
ances of  a  round-celled  sarcoma,  the  clinical  observer  must  not  unreservedly 
accept  the  diagnosis,  however  skilled  a  microscopist  may  have  made  it.  The 
vigorous  administration  of  the  iodid  of  potash  combined  with  mercury  may 
disprove  the  most  positive  assertion  of  the  pathologist  and  the  most  careful 
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diagnosis  of  the  clinician.  The  otlier  forms  of  sarcoma,  however,  do  not  so 
much  resemble  the  granulation-tissue  of  syphilis  or  tuberculosis.  From  the 
vascular  growths  of  the  septum,  the  so-called  bleeding  polypi  or  angiomata, 
sarcoma  is  to  be  distinguished  by  its  more  rapid  growth  and  by  its  greater 
friability  and  tendency  to  bleed  on  slight  provocation.  A  sarcoma  of  the 
septum  in  its  early  stages  may,  however,  closely  resemble  these  vascular 
growths  both  in  structure  and  general  appearance. 

Prognosis  depends  largely  on  the  character  of  the  elements,  the  situa- 
tion, involvement  of  parts,  rapidity  of  growth,  and  the  promptness  with 
which  the  character  of  the  trouble  is  recognized  and  the  proper  treatment 
instituted.  Mingled  with  fibrous,  vascular,  or  glandular  hyperplasia,  prompt 
and  thorough  eradication  may  result  in  cure,  or  at  least  in  indefinitely  putting 
off  recurrence.  Frequent  recurrences  do  not  necessarily  make  the  case  hope- 
less. It  should  be  carefully  watched  and  new  growths  promptly  and  thoroughly 
removed.  When  situated  in  the  upper  part  of  the  nose  it  may  easily  have 
involved  intricate  and  vital  structures,  I'endering  complete  removal  impos- 
sible. Wherever  it  may  be  attached,  no  operation  should  be  attempted  that 
does  not  hold  out  a  chance  of  complete  removal.  Any  incomjalete  operative 
measures  will  only  accelerate  the  growth  and  render  the  patient's  doom  more 
certain. 

Treatment.^ — When  the  growth  is  circumscribed  or  has  a  pedicle,  re- 
moval by  the  hot  or  cold  snare  and  subsequent  curetting  of  its  base  may  be 
efficient.  Application  of  caustics,  cauterization,  or  electrolysis  should  be 
avoided.  An  external  operation  may  hold  out  prospects  of  thorough  re- 
moval which  internal  operations  do  not :  if  so,  this  heroic  treatment  should 
be  promptly  adopted. 

Carcinoma  of  the  nose  is  of  rare  occurrence.  Many  of  the  cases 
referred  to  by  Bosworth  are  apparently  not  substantiated  by  a  microscopical 
diagnosis.  Seifert  and  Kahn  picture  one  in  their  histological  atlas,  and  Dr. 
Beaman  Douglas  has  lately  reported  one  in  the  N.  Y.  Medical  Record, 
Aug.  8, 1896.  The  symptoms  do  not  differ  materially  from  those  of  sarcoma, 
from  which  it  must  be  diagnosticated  by  means  of  the  microscope. 

The  prognosis  is  entirely  bad.  Operation  does  not  lengthen  life  nor,  as 
a  rule,  alleviate  suffering. 

TUMORS  OF  THE  SINUSES. 

Benign  neoplasms  of  the  maxillary  sinus  are  :  Bony  cysts,  which 
occur  in  connection  with  the  roots  of  the  teeth.  Edematous  polypi,^  which 
occur  occasionally  as  the  result  of  purulent  inflammation,  but  are  also  fre- 
quently found  at  autopsy,  having  given  no  sign  during  life. 

Cysts  of  the  mucous  membrane  are  also  seen  very  frequently  post- 
mortem. Rarely  they  fill  the  whole  antrum,  as  in  a  case  reported  by  Dr. 
Chas.  H.  Knight.^ 

The  suggestion  was  made  many  years  ago  and  adopted  by  Virchow**  that 
the  cases  of  the  so-called  hydrops  of  the  antrum  of  Plighmore  were  probably 
of  this  nature.    The  cysts  are,  as  in  the  nose,  of  glandular  origin. 

'  Coley's  method  of  treatment  by  erysipeliitoiis  streptococcns-seriini  is  credited  with  some 
success  in  otherwise  hopeless  selected  cases,  especially  of  spindle-celled  sarcoma,  wherever 
situated. 

'  Znckerknndl,  Normdie  wul  Pathologische,  Anatomie  ;  Heyman,  Y'lrchovr's  Archiv,  Bd.  cxliii., 
Heft  1 ;  Frilnkel,  Arcliiv  fiir  Lnrync/olog'ie,  Bd.  iii.,  Heft  3 ;  Dmochowski,  Ibid. 

'  Trans.  Amer.  Laryng.  Asm.,  1895!  .  ■*  Die  GeschwUlste,  Bd.  i.,  p.  244. 
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Osteoma,  apart  from  the  very  common  exostoses,  is  occasionally  noted 
post-mortem. 

De  Roakles  has  reported  a  remarkable  case  of  compound  follicular  odon- 
toma of  the  antrum.' 

Malignant  Neoplasms  of  the  Antrum.— Sarcoma  has  fre{iucntly 
been  reported  as  primary  in  the  antrum,  and  Schmidt  makes  the  statement 
that  carcinoma  is  not  an  infrequent  occurrence.  While  I  have  seen  several 
cases  of  sarcoma  which  presumably  began  in  the  antrum,  I  have  never  seen 
a  carcinoma,  and  I  am  familiar  with  only  one  report  in  general  literature.^ 
This  case  is  so  well  authenticated  and  the  history  so  well  reported  by  Dr. 
Reinhard,''  that  an  abstract  of  some  of  the  points  may  be  useful  to  the 
rhinologist  as  illustrating  the  course  of  malignant  disease  in  this  locality. 
The  patient  was  a  man  of  sixty-five.  For  five  years  he  had  suffered  from 
left-sided  nasal  obstruction,  and  for  one  year  from  unilateral  nasal  suppu- 
ration and  radiating  pain  in  the  left  side  of  the  face,  with  loss  of  flesh 
and  strength.  The  anterior  molar  tooth  of  the  upper  jaw  having  become 
carious,  the  i)atient  had  it  removed,  and  this  was  followed  by  the  discharge 
of  foul-smelling  pus  through  the  alveolus  into  the  mouth.  The  left  side 
of  the  face  became  somewhat  swollen,  and  the  alveolar  opening  into  the 
antrum  became  larger.  On  using  a  probe  it  was  evident  that  it  did  not 
move  freely  in  the  antrum,  but  was  engaged  in  some  soft  substance.  Fluid 
syringed  in  the  opening  came  out  of  theliiatus  semilunaris  much  more  quickly 
than  in  sim[)le  empyema  of  the  antrmn.  There  were  no  glandular  enlarge- 
ments and  no  eye-symptoms ;  the  patient  receiving  no  benefit  from  constant 
irrigation  of  the  antrum,  a  snare  was  introduced  through  the  alveolar  open- 
ing and  some  of  the  tissue  removed.  A  polyp  was  also  removed  from  that 
side.  Microscopical  examination  showed  the  antral  growth  to  be  carcinoma- 
tous, and  that  the  nasal  polyp  was  a  hypertrophy  of  the  nasal  mucosa.  On 
account  of  the  severe  pain,  excision  of  the  jaw  and  extirpation  of  the  growth, 
which  was  more  extensive  than  expected,  was  performed,  with  at  least  tempo- 
rary relief  from  all  symptoms.  The  patient  was  discharged  five  months  later 
with  no  recurrence.  A  similar  case  has  been  reported  by  Dr.  Wendell 
Phillips.'  I  have  had  the  privilege  of  seeing  the  patient  and  examining  the 
specimen. 

This  illustrates  how  a  malignant  growth  may  set  up  an  empyema  of  the 
antrum,  which  may  be  taken  for  the  sole  and  primary  trouble.  It  also  shows 
that  the  excision  of  the  jaw  may  be  indicated  and  successfully  performed  for 
temporary  relief  of  the  symptoms,  which  in  this  case  and  in  all  such  cases 
are  unendurable  if  the  operation,  however  severe  and  dangerous,  holds  out 
any  hope  of  relief.  '  Death  on  the  operating-table  may  perhaps  be  considered 
the  most  successful  outcome  for  the  patient. 

The  neoplasms  of  the  ethmoidal  sinuses  may  be  considered  as 
having  been  treated  of  under  the  head  of  nasal  neoplasms.  Nearly  all  the 
edematous  polypi  spring  from  the  mucosa  of  this  region,  and  they  may  infil- 
trate the  ethmoidal  cells  to  such  an  extent  as  to  simulate  malignant  growths 
by  causing  external  deformity.  The  malignant  growths  of  the  ethmoid  are 
inoperable,  and  prove  rapidly  f:ital  by  oxtension  to  the  cerebral  cavity. 

Neoplasms  of  the  Frontal  Sinuses. — Osteomata  sometimes  occur 

^  Trans.  Amer.  Lanjng.  Asm.,  1894. 

^  Verneuil  also  reported  a  case  of  epithelioma  of  the  left  maxillary  sinus  in  the  BM.  de  la 
Soriefe  de  Chirnrqie  de  Paris,  1886,  p.  658. 

'  "Ein  Fall  Von  Primaren  Epithelial  Carcinom  der  Oberkieferhohle,"  Arehiv /.  Laryn- 
goloffie,  Bd.  ii.,  p.  230. 

*  .fourn-  of  Laryngology,  Jnly,  1898. 


TUMORS  OF  THE  NASO-PHARVNX. 


1091 


in  the  frontal  sinuses,  and  usually  give  rise  to  no  symptoms.  Schmidt'  says 
that  occurring  in  the  nose  they  usually  start  from  the  mucosa  of  the  frontal 
sinus,  and  the  same  is  true  of  many  orbital  exostoses.  Cysts  of  the  mucous 
membrane  are  rare,  but  even  dermoid  cysts  have  been  noted  in  the  frontal 
sinuses  and  in  the  anterior  parts  of  the  nose. 

Edematous  polypi  and  especially  edematous  swelling  of  the  mucous 
membrane  are  found  in  connection  with  empyema  of  the  sinus,  and  occasion- 
ally without  pus-formation,  as  a  complication  of  a  similar  condition  in  the 
nasal  mucosa. 

Sphenoid  Sinus. — Similar  pathological  conditions  as  to  neoplasms  are 
reported  by  Zuckerkandl  as  having  been  found  in  the  sphenoidal  sinus,  but 
the  diseases  of  these  cavities  have  not  as  yet  been  sufficiently  studied  to  make 
a  consideration  of  their  neoplasms  profitable  here. 

TUMORS  OF  THE  NASO  PHARYNX. 

Naso-pharyngeal  Fibroma. — Naso-pharyngeal  fibroma  is  a  tumor 
which,  in  many  respects,  presents  peculiar  characteristics.  It  is  histologi- 
cally a  benign  growth,  but  owing  to  its  situation  gives  rise  to  symptoms 
which,  if  unrelieved,  are  almost  certain  to  result  in  death  ;  and  it  demands 
operative  treatment  which  the  most  skilled  rhinologist  and  the  most  daring 
surgeon  are  sometimes  unable  to  afford  with  success. 

It  occurs  almost  exclusively  in  males  between  ten  and  twenty-five  years 
of  age.  So  marked  is  this  influence  of  age,  that  not  a  few  cases  are  recorded 
of  spontaneous  recession  of  the  growth  after  this  period,  affording  in  this 
respect  a  marked  resemblance  to  another  naso-pharyngeal  growth — viz., 
lymphoid  hypertrophy  or  adenoid  vegetations. 

It  is  fortunately  tolerably  rare,  and  it  falls  to  the  lot  of  very  few  rhinolo- 
gists  to  have  seen  more  than  tM^o  or  three  instances.  Situated  at  the  base  of  the 
brain  and  at  the  junction  of  the  air-  and  food-paths,  almost  at  the  center  of 
the  skull,  endowed  with  the  faculty  of  unlimited  growth,  pressing  upon  and 
absorbing  even  bony  structure,  its  early  recognition  and  its  prompt  and  vig- 
orous treatment  are  of  vital  importance  to  the  patient  and  of  great  difficulty 
to  the  surgeon. 

It  springs  from  the  dense  fibrous  tissue  and  periosteum  which  cover 
the  tinder  surface  of  the  basilar  process  of  the  occipital  bone  and  the  body 
of  the  sphenoid.  This  fibrous  tissue  extends  to  some  extent  laterally  down 
to  the  pterygoid  plate  of  the  sphenoid  and  perpendicular  plate  of  the  palate- 
bone,  as  well  as  on  to  the  posterior  ends  of  the  upper  turbinated  bones  and 
the  vomer.  From  these  situations,  also,  fibroma  occasionally  takes  its  origin. 
From  whatever  source  it  springs,  it  may  contract  adhesions  with  contiguous 
structures  by  inflammatory  processes. 

Histology. — Its  structure  is  dense,  being  made  up  almost  entirely  of 
white  fibrous  tissue,  between  the  fibers  of  which  may  be  seen  in  places  areas 
of  round  and  spindle-cells,  which  remind  one  of  sarcoma. 

Etiology. — Its  more  or  less  sharp  limitation  to  the  age  of  adolescence 
and  the  male  sex  would  seem  to  point  to  some  connection  with  the  cranial 
development,  which  is  so  marked  during  this  period  ;  but  it  is  not  an  un- 
known affection  in  the  female  or  before  or  after  the  period  of  ten  to  twenty- 
five,  which  includes  the  great  majority  of  cases.^ 

'  Die  KrankheAtm  dcr  Obrren  Lnfhverir,  ]  S94,  p.  fiiClG. 
See  the  chapters  devoted  to  it  in  the  works  of  Morell  Mackenzie,  Bosworth,  and  Grevillc 
Macdonald,  and  Lincoln's  classical  papers,  Trans. .  Ainer.  Laryn.  Assn.,  1879  and  1882;  N.  Y. 
Med.  Joum.,  May  26,  1894,  p.  053. 
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Symptoms. — The  initial  symptoms  arc  apt  to  be  those  of  post-nasal 
catarrii,  aceoin[)anie(l  l)y  repeated  and  at  times  grave  epistaxis.  The  evi- 
dences of  post-nasal  obstruction  soon  supervene — the  dead  voice  and  thick 
speech  and  difficulty  in  respiration.  Deafness,  more  or  less  marked,  is  pres- 
ent. A  peculiar  condition  of  somnolence  has  been  noted  in  many  cases,  the 
patient  being  often  overtaken  by  sudden  and  irresistible  drowsiness.  Pos- 
sibly this  may  be  akin  in  its  etiology  to  the  aprosexia  from  which  some 
adenoid  cases  suffer.  Later,  pain  and  a  muco-purulent  discharge  may  be 
present.  Pressure  on  the  neighl)oring  parts  results  in  external  deformity — 
the  separation  of  the  maxillary  bones  and  the  exophthalmos — producing  the 
hideous  aspect  known  as  "frog-face."  Growth  downward  forms  a  hindrance 
to  deglutition  ;  while  occasionally,  though  rarely,  upward  growth  through  the 
foramen  lacerinn  mediiuii  or  by  absorption  of  the  bone  may  cause  cerebral 
symptoms  and  death.  According  to  Greville  Macdonald,'  vonuting  is  some- 
times a  distressing  symptom. 

Examination  with  the  post-nasal  mirror  shows  a  smooth  rounded  mass 
of  a  color  varying  from  j)ink  to  dark  purple.  Varicose  blood-vessels  may 
be  seen  on  the  surface.  It  may  project  into  the  nasal  fosste  and  be  seen  by 
anterior  inspection.  It  may  grow  through  the  spheno-maxillary  fissure  and 
be  felt  under  the  zygoma.  When  of  moderate  size  its  base  of  implantation 
may  be  seen  ;  but  usually  it  fills  the  post-nasal  spa(!e,  and  so  frequently  has 
contracted  adhesions  to  neighboring  parts  that  its  origin  cannot  b(!  distinctly 
made  out.  It  usually  has  a  broad  base,  but  it  sometimes  has  a  small  one, 
being  pedunculated  and  freely  movable.  This  may  be  ajjpreciated  by  a 
probe  through  the  nasal  fossie  or  by  the  finger  behind  the  palate.  To  the 
finger  it  has  a  firm  elastic  feeling.  Considerable  care  and  gentleness  must 
be  exercised  in  these  maneuvers,  as  alarming  hemorrhage  is  apt  to  occur. 

Diagnosis. — The  chief  difficulty  in  diagnosis  is  to  distinguish  it  from 
sarcoma.  The  age  and  sex  of  the  patient,  the  place  of  origin,  and  to  some 
extent  the  firm  consistence  of  the  tumor,  may  serve  to  establish  its  nature ; 
but  frequently  the  microscope  must  serve  as  the  final  arbiter. 

Prognosis. — Naso-pharyngeal  fibroma  is  a  grave  di.sease  at  best,  but  it 
is  rendered  still  more  so  when  it  has  progressed  so  far  as  to  render  an  external 
or  preliminary  operation  necessary.  Left  to  itself,  it  usually  results  in  a 
suffering  death  ;  although  some  cases  are  related  where  spontaneous  cure  has 
taken  place.  When  occurring  near  the  end  of  the  period  of  liability,  they 
have  been  observed  to  retrocede  and  even  to  slough  away.  This,  ho"wever, 
should  never  be  expected  or  waited  for  if  operative  procedures  hold  out  any 
hope  of  successful  removal.  The  favorable  cases  are  those  which  present 
themselves  with  a  pedunculated  growth,  and  in  whom  the  ^vhole  naso- 
pharynx is  not  filled  with  it;  and  if  I  may  be  allowed  to  make  the  remark, 
their  chances  are  consideral)ly  better  if  at  this  stage  they  fall  into  the  hands 
of  a  skilled  rhinologist  rather  than  into  those  of  a  general  practitioner  who 
does  not  at  once  recognize  the  character  and  gravity  of  the  case,  or  of  a 
general  surgeon  who  is  disposed  to  recommend  at  once  an  external  oper- 
ation. 

Treatment. — Several  methods  of  procedure  may  be  adopted.  When  the 
whole  or  a  part  of  the  growth  can  be  included  in  the  loop,  the  irido-platinum 
wire  of  a  galvano-cautery  snare  should  be  used.  Sometimes  the  diflliculties 
of  the  technic  are  so  great  that  it  may  be  necessary  to  abandon  this  and 
make  the  attempt  with  the  steel  wire*  of  a  cold  snare,  ocscupying  several 
hours  in  completing  the  removal.    Subsequent  cauterization  of  the  stump 

•  DiseascK  of  the  'Throat  and  Nose. 


TUMORS  OF  THE  NASO-PHARYNX. 


1093 


of  the  growth  is  usually  recommended,  but  its  utility  is  open  to  some  doubt. 
Unfortunately  there  are  a  number  of  cases  where  this  operation  with  the 
snare  is  impossible.  The  shape  and  broad  atta(!hment  of  the  tumor  is  such 
at  times  that  a  wire  cannot  be  made  to  encircle  the  growth.  Electrolysis 
should  then  be  tried,  more  with  the  hope  of  diminishing  the  size  of  the  mass 
or  altering  its  shape  to  such  an  extent  that  the  snare-oj)cration  is  practicable. 
It  is  somctinies  only  possible  to  remove  it  piecemeal.  Hemorrhage  does  not 
occur  with  the  hot  snare,  and  is  not  uncontrollable  with  the  cold  wire. 
Tamponing  the  post-nasal  space  may  be  necessary,  and  firm  pressure  may  be 
made  with  curved  instruments  against  the  stump. 

Recurrence  is  frequent,  and  a  number  of  operations  may  be  necessary. 
If  the  growth  can  be  kept  in  check  until  the  period  of  immunity  is  reached, 
the  recurrence  may  be  finally  prevented,  and  even  retrocession  in  the  growth 
may  be  expected.  The  other  methods  of  treatment  are  injection  of  various 
substances  into  the  growth.  Lactic  acid  has  been  recently  used  by  Ingals  ^ 
with  great  success.  The  galvano-cautery  electrode  may  also  be  used  to 
advantage  at  times,  but  usually  as  an  adjuvant  to  more  thorough  methods 
of  removal.  Finally,  as  a  last  resort,  the  patient  may  be  submitted  to  the 
risk  of  an  external  operation.  An  operation  for  a  naso-pharyngeal  growth 
which  cannot  be  removed  by  intranasal  maneuvers  is  necessarily  one  of  the 
gravest  and  most  dangerous  which  the  general  surgeon  can  undertake ;  and 
statistics  of  the  results  both  in  intranasal  operations  and  in  the  preliminary 
external  operations  seem  to  warrant  the  preference  of  the  best  authorities 
for  the  former,  while  the  latter  procedure  should  be  resorted  to  only  when 
all  other  methods  have  been  demonstrated  to  be  absolutely  of  no  avail. 

F'ibro-mucous  polypi  are  described  by  various  writers  as  partaking 
partly  of  the  character  of  the  pure  fibroma  and  partly  of  that  of  the  edema- 
tous polypus  Mathin  the  nose.  These  growths  are  evidently  fibromata  of 
sluggish  growth  which  have  become  edematous.  Such  growths  usually  have 
their  origin  partly,  at  least,  within  the  nose.  They  do  not  bleed,  nor  do  they 
tend  by  their  pressure  to  invade  other  regions  and  absorb  adjacent  structures. 
They  are  usually  pedunculated,  and  their  removal  is  not  attended  with  any 
great  difficulties.  They  seem  to  be  regarded  as  of  rare  occurrence ;  but  it  is 
probable  that  their  comparatively  trivial  character  has  led  to  less  frequent 
reports  than  of  the  more  formidable  fibromata.  They  are  said  by  Bosworth 
to  occur  more  frequently  in  females. 

The  symptoms  are  those  of  post-nasal  obstruction  and  irritation. 

Examination  shows  that  the  growth  is  paler  in  color  and  has  a  softer 
consistency  and  a  smaller  pedicle  than  the  true  fibroma.    It  is  more  movable. 

Treatment  is  correspondingly  easier,  it  being  usually  possible  to  remove 
it  with  the  cold  snare  introduced  through  the  nose  or  to  twist  it  from  its 
attachment  with  forceps  or  fingers  from  the  mouth.  It  shows  little  or  no 
tendencv  to  recurrence. 

!Encliondroma. — Bosworth  reports  from  literature  only  2  cases  of 
enchondroma  of  the  naso-pharynx.  Nasal  obstruction,  with  headaches  and 
some  external  deformity  from  ])rcssure,  were  noted. 

Hairy  Pharyngeal  Polypi. — Reports  of  ten  of  these  curious  growths 
have  been  collected  by  Conitzer,-  who  contributed  to  the  number  a  case  of 
his  own.  They  contained  not  only  hairs  and  their  follicles,  but  also  the  other 
normal  constituent  parts  of  the  skin.  Most  of  them  also  contained  cartilage. 
They  were  pedunculated  tumors,  attached  usually  to  the  posterior  surface  of 
the  soft  palate  and  more  frequently  to  the  left  of  tlie  median  line,  but  some 

'  iV.  Y.  Med.  Journ.,  Sept.  19,  1896.  ^  J)^^^_        jy^^j^  ^  jj^  gj^  jggg 
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ia  the  vault  and  posterior  wall  of  the  pharynx.  They  were  presumably  all 
congenital.  A  similar  growth  was  reported 'l)y  Wagner,'  in  1884,  who  called 
it  a  dermoid  cyst.    It  is  not  included  in  ( Vjiiitzcr's  table. 

Under  the  head  of  Terdtomata,  a  number  of  similar  cases  are  referred  to 
by  Lennox  Browne,  in  Burnett's  iSi/stem  of  Disexises  of  the  Ear,  Nose,  and 
Throat,  vol.  ii.  p.  726  ;  and  he  speaks  of  them  as  occurring  also  in  the 
middle  and  lower  pharynx. 

Sarcoma  of  the  Naso-pharynx. — Sarcoma  is  an  occasional  occurrence 
in  the  naso-])harynx.  Bosworth,^  in  1892,  had  collected  from  literature  18 
cases,  and  added  the  complete  history  of  a  remarkable  case  of  his  own. 
Fourteen  of  these  cases  were  in  males  and  5  in  females.    Their  ages  ran 


as  follows 


1  to  10  2 

10  to  20  5 

20  to  30  3 


30  to  40  2 

40  to  50  7 


We  see  here,  as  in  sarcoma  of  the  nose,  that  from  forty  to  fifty  is  the 
decade  of  life  furnishing  the  largest  number  of  cases. 

It  is  hardly  necessary  to  repeat  here  the  history  of  the  symptoms  of  naso- 
pharyngeal fibroma,  which  those  of  sarcoma  so  closely  resemble ;  but  it  is 
more  })rofitable  to  jwint  out  some  differential  ])oints.  In  the  first  ])lace,  we 
do  not  expect  fibroma  after  twenty-five  years  of  age,  but  younger  than  this 
the  growth  in  question  may  be  either  sarcoma  or  fibi'oma.  The  symptoms 
have  usually  run  a  more  rapid  course  in  sarcoma,  and  on  examination  it  will 
be  seen  there  has  been  a  correspondingly  I'apid  growth  in  the  tumor.  Ej)is- 
taxis,  while  as  frequent,  is  not  apt  to  be  as  copious  as  in  fibroma.  Ulceration 
of  the  surface  appears  earlier.  In  Bos  worth's  case  and  in  one  other  there 
was  a  general  diffusion  of  the  growth  over  the  pharynx.  Under  the  micro- 
scope the  appearances  are  usually  characteristic  enough  ;  but  even  here  the 
diagnosis  of  sarcoma,  especially  when  of  the  round-celled  variety,  is  in  some 
cases  extremely  difficult.  Many  cases  of  undoubted  fibroma  present  in  places 
histological  appearances  almost  identical  with  round-celled  sarcoma. 

The  prognosis  is  almost  uniformly  bad,  although  Bosworth's  case  recov- 
ered after  piecemeal  removal  with  the  snare,  and  Warren's  cases  were  all 
well  or  nearly  so  after  external  operation.  This  is  so  unusual  as  to  raise 
some  doubt  as  to  the  diagnosis,  although  well  certified  to  in  Bosworth's 
case. 

Treatment. — Fortunately  the  treatment  does  not  hinge  on  a  differential 
diagnosis  between  fibroma  and  sarcoma.  Prompt  and  thorough  removal  by 
intranasal  procedure,  if  possible,  is  indicated  in  both  cases.  In  Bosworth's 
case  this  was  done  piecemeal  with  the  cold  snare,  and  although  the  mucous 
membrane  was  extensively  infiltrated,  complete  success  was  attained  and  the 
growth  had  not  recurred  after  seven  years.  While  encapsulated  or  circum- 
scribed sarcomata  may  be  thoroughly  removed  by  means  of  the  snare,  it  is 
difficult  to  conceive  how  a  new  growth,  with  malignant  potentialities  widely 
infiltrating  the  tissues,  can  be  so  thoroughly  removed  by  means  of  a  snare, 


'  Diseases  of  the  Throat  and  Nose. 

'  Since  then  cases  have  been  reported  by  Thomas,  Bennett,  Delie,  Lange,  Mclntyre,  Cohen, 
Paige,  Kobertson,  Ivvanicki,  Logan  and  Scheineman,  and  a  case  is  reported  by  the  U.  S.  Surgeon- 
General's  Office,  references  to  all  of  wiiich  will  be  found  in  the  Centralblatt  fiir  Laryngolorjie, 
from  1887  to  1895  inclusive.  In  addition  to  these,  cases  have  been  reported  by  Zematski 
{Sajons's  Annual,  1895,  vol.  iv.,  D  49),  Delavan  {Journal  of  Larynfjohriy,  1894,  p.  3(i0),  and 
Warren  (3  cases,  "  Surgical  Pathology  ").  I  know  of  2  other  cases,  which  have  not  as  yet  been 
reported. 
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which  necessarily  only  removes  Biirface-protiiberances,  as  to  destroy  its  power 
of  o-rowth  ;  yet  the  microscopical  diagnosis  in  the  case  is  indispntable,  so  far 
as  the  skill  of  the  examiners  is  concerned. 

The  treatment  by  external  excision  is  so  frequently  fatal  and  ineffectual 
that  the  (piestion  of  its  advisability  is  in  many  cases  doubtful. 

Carcinoma. — Carcinoma  of  the  naso-pharynx  is  of  much  rarer  occur- 
rence. ]it)sworth  having  had  one  case  himself,  has  collected  from  literature 
the  records  ^  of  5  others.  In  only  one  of  the  latter,  however,  does  there 
seem  to  have  been  a  microscopical  examination.  I  have  a  microscopical  sec- 
tion of  another  case  which  was  reported  by  the  late  Dr.  Sidney  Allan  Fox  ^ 
of  Brooklyn.    An  abstract  of  the  history  of  this  case  may  be  of  value  here. 

The  patient  was  a  man  forty  years  old.  Family  history  was  good  and 
the  patient  had  always  enjoyed  good  health.  A  year  previous  to  his  coming 
under  observation  he  was  much  exposed  to  wet  and  cold  weather.  This  was 
followed  by  sharp  pain  in  the  ear,  partial  deafness,  and  a  feeling  as  if  his 
own  voice  was  very  loud.  His  general  strength  began  to  fail  somewhat,  and 
his  nervous  system  to  deteriorate.  Six  months  later  he  began  to  be  troubled 
very  much  with  headache,  especially  in  the  daytime.  He  was  also  troubled 
with  the  earache  above  mentioned,  with  deafness  and  with  obstruction  of  the 
posterior  nares.  When  he  came  under  observation  his  appetite  was  poor ;  he 
was  unable  to  sleep  at  night  because  of  an  inability  to  breathe  through  the 
nose  and  the  constant  annoyance  of  mucus  droppiiig  in  the  throat.  His 
hearing  was  defective  and  he  was  diploic.  The  odor  from  the  naso-pharynx 
was  fetid  in  character.  Anterior  rhinoscopy  showed  nothing,  but  posteriorly 
the  naso-pharynx  was  seen  to  be  filled  by  a  cauliflower-like  growth.  The 
lateral  walls  of  the  pharynx,  as  well  as  its  posterior  wall,  were  matted  with 
the  growth,  as  were  also  the  choanje  and  the  spaces  about  the  Eustachian 
orifices.  There  teas  no  evidence  of  external  or  internal  glandular  involvement. 
Microscopical  examination  showed  it  to  be  an  epithelioma. 

A  preliminary  operation  (Annandale)  was  done  by  Dr.  Fowler,  and  as 
much  as  possible  of  the  growth  removed.  It  rapidly  grew  again,  and  the 
patient  died  two  months  later.  Autopsy  showed  that  the  growth  had  perfo- 
rated the  base  of  the  skull,  involved  the  brain,  and  had  extended  into  the 
left  orbit,  possibly  also  the  right. 

As  was  said  in  speaking  of  the  treatment  of  nasal  sarcoma,  the  best  hope 
that  can  be  held  out  to  the  patient  in  advising  such  a  surgical  operation  is 
that  he  may  not  survive  it.  Life  can  doubtless  be  pi'olonged  more  by  cleans- 
ing and  cautious  removal  of  obstructing  protrusions  of  the  growth  with  the 
cold  snare  than  by  any  radical  ojserations. 

BENIGN  NEOPLASMS  OF  THE  FAUCES,  TONSILS,  AND  ORO  PHARYNX. 

By  the  oro-pharynx  we  mean  that  portion  of  the  anatomical  pharynx 
which,  we  may  say  roughly,  can  be  seen  by  direct  vision  in  its  whole  extent — 
*.  e.,  from  the  level  of  the  hard  palate  to  the  level  of  the  arytenoid  summits. 
Below  this  point  the  region  belongs  to  the  digestive,  and  not  to  the  respiratory, 
system. 

Papilloma  of  the  soft  palate,  and  especially  of  the  uvula,  is  the  most 
common  of  all  true  tumors  of  the  nose  and  throat.    They  vary  from  the  size 

'  Fereri,  Arckivi  di  Otologia,  1893,  p.  40,  has  reported  a  case,  and  McBride  another, 
DuKoaea  of  the  Tliroat,  Nose,  and  Ear,  p.  322. 

'  N.  Y.  Medical  Journ.,  Marcli  8,  1890.  The  editor  has  specimens,  from  a  case  of  Politzer, 
involving  the  Eustachian  tube. 
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of  a  jjin's  head  to  that  of  a  cherry,  tliough  the  majority  of  tliem  are  not 
larger  than  a  pea.  Tliey  are  more  frequently  found  on  the  anterior  than  on 
the  j)o,sterior  surface.  They  are  attached  frecjuently  to  the  fr(!e  edge  of  the 
soft  pahite  and  faucial  pillars.  They  are  of  tiie  same  structure  as  true  papil- 
loma, or  Hbroina  papillare,  elsewhere.  The  normal  epithelium  lining  the  oro- 
pharynx, made  up  of  pavement-cells,  is  exposed  to  attrition  by  the  passage  of 
food  and  the  rubl)ing  of  opposing  mucous  surfaces.  Probably  it  is  to  this, 
rather  than  to  the  change  in  the  type  of  epithelium  which  takes  place  behind 
and  above  the  soft  }>alat(',  that  we  are  to  ascribe  the  fre{juency  of  these 
growths.  Jurazs'  speaks  of  having  seen  14  cases  in  his  clinics,  of  which 
10  were  between  twenty  and  thirty,  and  all  between  nineteen  and  forty-four 
years  of  age.    Eleven  of  them  were  men. 

Symptoms. — They  usually  give  rise  to  no  symptoms,  but  are  frequently 
seen  in  examining  the  |)harynx,  either  as  sessile  warts  on  the  mucous  mem- 
brane or  as  pedunculated  growths  hanging  from  the  tip  of  the  uvula  or  the 
edge  of  the  palate.  Sometimes  they  cause  tickling  and  coughing ;  but  this 
seems  to  de|)end  quite  as  much  on  the  idiosyncrasy  of  the  })atient  and  the 
hyperesthesia  of  the  mucous  membrane  as  upon  the  size  and  shape  of  the 
growth. 

The  diagnosis  is  easily  made  from  the  gross  appearances,  and  because  it 
is  by  far  the  most  common  of  all  growths  in  this  locality  ;  but  occasionally 
the  best  of  observers  is  deceived.  A  notable  instance  of  this  was  in  a  case 
reported  by  Dr.  Lefferts,^  in  1889,  as  a  typical  papilloma  in  a  girl  of  sixteen. 
He  made  no  microscopical  examination.'  The  growth  recurred  after  removal, 
and  was  again  removed  by  Dr.  Simpson  '  and  reported  by  him,  after  micro- 
scopical examination,  as  an  instance  in  which  a  benign  neoplasm  had  degener- 
ated into  a  sarcoma.  It  seems  very  evident  that  the  growth  was  malignant 
from  the  first.  Lennox  Browne  relates*  a  similar  mistake  as  occurring  in  the 
practice  of  Morell  Mackenzie;  so  that,  however  great  the  probability,  the 
microscope  must  complete  the  evidence. 

Prognosis. — They  are  benign  growths  and,  as  a  rule,  of  no  significance. 

Treatment. — When  large  enough  to  cause  symptoms  or  give  the  patient 
any  alarm,  they  may  be  cut  off  with  a  pair  of  uvula-scissors. 

Fibroma. — Bosworth  refers  to  7  cases  in  the  tonsils  and  7  in  the  oro- 
pharynx. Letferts"  has  reported  a  case.  They  are  benign  growths  and 
easily  removed. 

Angioma. — Phillips  has  reported  a  case/  Bosworth  refers  to  2  others, 
and  Flatau  to  another.^ 

I/ipomata  have  been  reported  by  Farlow^  and  Schmidt. 

Adenoma. — Natier  reports  a  case.^°  He  refers  to  2  cases  by  Hutch- 
inson." 

Cysts  of  the  Mucous  Membrane. — I  have  observed  one  case  in  a 
middle-aged  woman  who  complained  that  something  had  been  growing  in 
her  throat  for  the  last  eighteen  months.  A  small  round  tumor,  a  little  larger 
than  a  pea,  was  seen  growing  at  the  base  of  the  right  ])osterior  faucial  ^lillar. 
It  was  smooth  and  sessile.    It  gave  no  evidence  of  its  presence  until  the 

1  Die  Krankheiten  der  Oberen  Luftwege,  1891.  '  Trans.  Amer.  Laryng.  Assn.,  1889. 

'  This  case  is  quoted  bvBoswortli,  and  accepted  as  a  papilloma,  in  his  book  published  just 
after  Dr.  Lefierts's  report  and  before  Dr.  Simpson's.  *  Trmts.  Anier.  Uiryng.  Assn.,  1893. 

Burnett's  System  of  the  Diseases  of  the  Ear,  Nose,  and  Throat,  vol.  ii.  p.  724. 
«  Loc.  cit.  '  N.  Y.  Medical  Record,  March  12,  1887,  p.  293. 

8  Nasen,  Rachen  tmd  Kehlkopf  Krankheiten,  p.  331.  "  Ti-ans.  Amer.  Laryng.  Assn.,  1895. 
•»  Rev.  Mensuelle  de  Laryngologie,  No.  11,  1887,  p.  618.         "  Lancet,  May  22,  1886,  p.  973. 
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patient,  who  had  a  lYunilv  history  of  cancer,  noticed  it.  Fig.  632  shows  a 
section  of  the  walls,  which  are  fibrous  and  lined  on  both  sides  with  squamous 
epithelium  similar  to  that  of  the  surrounding  mucous  membrane.  There 
were  no  glands  and  no  lymphoid  tissue.    Its  fluid  contents  escaped  in  the 


Fig.  632.— Oro-pharyngeal  cyst :  P,  point  from  which  high-power  drawing  is  taken. 


removal.  It  was  probably  an  inclusion-cyst,  having  its  origin  in  some  acute 
inflammatory  condition  of  the  mucosa. 

It  will  be  noted  in  Schmidt's  table  that  he  mentions  one  cyst  of  the  oro- 
pharynx, but  gives  no  further  details. 

There  is  a  growth  connected  with  the  tonsils  which  is  occasionally  seen 
in  the  throat — usually  but  wrongly  called  a  supm'nimierary  tonsil.  Its  for- 
mation .seems  to  be  brought  about  hy  a  fibrous  growth  shutting  off  a  portion 
of  the  lymphoid  tissue  of  a  hypertrophied  tonsil.  The  fibrous  ti.ssue  is 
gradually  lengthened  into  a  pedicle.  Such  a  growth  I  have  examined  micro- 
scoi)ically  for  Dr.  W.  F.  Dudley  of  Brooklyn.  These  growths,  as  well, 
indeed,  as  many  others  of  the  oro-])haryux,  may  by  the  length  of  their 
pedicle  cause  alarming  dyspnea  or  interfere  markedly  with  deglutition. 
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MALIGNANT  TUMORS  OF  THE  FAUCES. 

There  seems  to  be  a  certain  praetical  line  of  division  between  malif^nant 
disease  of  the  contiguous  structures  of  the  soft  pahite,  tonsils,  and  oro-pharvnx, 
due,  doubtless,  to  difference  in  anatomical  structure,  physiological  function 
and  pathogenic  influences.  This  makes  it  seem  desirable  to  consider  them 
sej)arately. 

On  looking  over  Schmidt's  tables  we  see  that  nu)r(!  cnrc/inomatd  were 
observed  in  the  oro-pharynx  and  larynx  than  all  other  growths  combined, 
if  we  rule  out  papillomata  and  the  inflammatory  growths,  the  so-called  laryn- 
geal Hbromata  and  tubercudar  tumors.  It  will  also  be  seen  that  it  is  very 
much  more  freipient  in  men  than  in  women — at  a  ratio  of  15  to  1  for  the 
pharynx.  This  same  influence  of  sex  is  discernible  in  the  reports  of  80 
cases  of  carcinoma  of  the  fauces  collected  by  Bosworth.  Only  one  was  in 
a  woman.  Bosworth  (!omments  on  this  as  a  curious  coinciden(!e.  The  chances 
are  very  great,  however,  that  there  is  hidden  behind  the  fact  an  etiological 
significance  of  which  we  can  at  present  form  no  surmise.  The  cases  that  1 
have  observed  and  know  of  personally  have  all  been  in  men.  We  can  hardly 
supj)ose  that  the  greater  exposure  of  men  in  their  occupation  to  irritative 
causes  would  entirely  account  for  this. 

Sarcoma  of  the  Soft  Palate. — A  few  cases  have  been  reported,  Bos- 
worth, in  1892,  collecting  20.  It  is  much  more  frequent  in  males  (13  to  4),  and 
occurs  as  often  in  patients  over  forty  years  of  age  as  in  younger  ones. 

All  forms  have  been  noted,  with  no  especial  preponderance  of  any  one. 

Symptoms. — It  is  usually  of  slow  growth  and  does  not  tend  to  ulcerate 
quickly.  It  frequently  gives  rise  to  no  symptoms  until  it  has  existed  some 
time.  Interference  with  deglutition  and  the  thick  soimd  of  the  voice  may 
be  the  first  symptoms  complained  of.  Pain,  however,  may  be  prominent 
from  the  first,  and  this  is  especially  so  if  ulceration  has  occurred,  in  which 
case  excessive  salivation  and  foulness  of  the  breath  add  to  the  discomfort  of 
the  patient.  The  general  health  deteriorates.  As  a  rule,  glandular  involve- 
ment in  the  neck  does  not  occur  until  the  growth  has  invaded  other  struc- 
tures. Hemorrhage  is  not  reported  as  an  incident  in  the  course  of  the 
disease. 

The  tumor  is  usually  circumscribed — a  round,  smooth  growth  covered  by 
mucous  membrane  and  enclosed  in  a  capsule,  or  it  may  be  more  diffuse  and 
nodulated.  It  may  spring  from  any  part  of  the  soft  palate  and  spread  over 
its  whole  extent,  but  does  not  show  a  marked  tendency  at  first  to  invade 
contiguous  structures. 

The  duration  of  the  disease  varies  from  six  months  to  several  years. 
Sometimes  it  has  apparently  existed  for  years  in  a  quiescent  condition. 

Diagnosis. — The  same  caution  should  be  observed  in  excluding  a  syph- 
ilitic growth  by  the  administration  of  large  doses  of  the  iodid  of  potash. 
This  should  be  especially  borne  in  mind  when  the  microscope  reveals  round- 
celled  structure. 

It  is  ea.sily  distinguished  from  tuberculosis,  which  almost  never  occurs 
without  manifestations  elsewhere.  From  fibroma  it  cannot  be  surely  distin- 
guished without  a  histological  examination.  The  rarity  of  fibroma  in  this 
situation,  and  the  slowness  of  its  growth,  its  firmness  of  consistence,  and  the 
lack  of  pain  in  the  history  will  tend  to  exclude  it. 

The  prognosis  is  always  grave ;  but  not  a  few  cases  have  been  reported 
in  Avhich  many  years  had  elapsed  without  any  recurrence  after  thorough 
operation.    Much  will  depend  on  the  rapidity  'of  growth  and  involvement 
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of  neighboring  structures.  Those  cases  are  particularly  favorable  which  are 
seen  early. 

Treatment. — Incision  of  the  mucous  membrane  may  enable  the  operator 
to  shell  out  an  encapsulated  growth  ;  but  usually  the  field  of  operation 
should  include  healthy  tissue,  and  suspicious  areas  should  be  thoroughly 
burned  out  with  the  thermo-cautery.  No  radical  operation  should  be  under- 
tiiken  unless  with  hope  of  the  complete  extirpation  of  the  growth.  Without 
such  hope,  removals  of  projecting  and  obstructing  portions  witii  the  snare 
(from  time  to  time)  may  be  advisable.  The  use  of  a  cleansing  mouth-\\ash, 
such  as  the  ordinary  Dobell  solution  or  the  peroxid  of  hydrogen,  will  tend 
to  relieve  the  fetor.  Weak  solutions  of  cocain  or  a  10  per  cent,  spray  of 
antipyriu  help  to  assuage  the  pain  when  violent.  The  liberal  use  of  opiates 
is  indicated  in  these  hopeless  ca.'^es. 

Carcinoma  of  the  soft  palate,  although  somewhat  more  frequent 
than  sarcoma,  is  still  a  very  rai-e  growth.  Bosworth  has  collected  the  reports 
of  30  cases  up  to  1889.  In  looking  over  Semon's  Centralblatt  fur  Laryn- 
gologic  for  the  years  since  then,  I  can  find  a  reference  to  only  one  case.'  We 
see  at  once  what  a  marked  contrast  this  forms  to  the  frequency  of  epithelioma 
of  the  tongue  ;  while  the  benign  ei:)ithelial  growth — papilloma — is  so  frequently 
seen  on  the  soft  palate  and  so  rarely  on  the  tongue. 

Among  Bosworth's  cases  is  one  of  twenty-five  and  another  of  twenty- 
seven  years  of  age;  but  forty  to  fifty  shows  a  slightly  larger  number  (5) 
than  any  other  decade. 

Of  the  31  cases,  including  Katzenstein's,  all  but  one  were  in  men,  afford- 
ing a  more  striking  example  even  than  sarcoma  of  the  greater  frequency  of 
malignant  growths  of  the  throat  in  men.  Owing  to  insufficient  mici'oscopical 
reports,  it  is  impossible  to  ascertain  what  form  of  carcinoma  is  most  frequent. 

It  occurs  as  a  rapidly  growing  infiltrating  neoplasm  with  a  fungous  or 
irregular  surface.    Ulceration  occurs  early  in  its  course. 

Symptoms, — Pain  radiating  in  various  directions  is  usually  the  promi- 
nent symptom,  but  is  not  always  present  at  first.  StiflFness  of  the  palate  is 
complained  of  in  some  cases.  Notwithstanding  these  symptoms,  the  growth 
has  usually  advanced  so  rapidly  that,  when  it  comes  under  observation, 
considerable  infiltration  of  the  soft  palate  and  ulceration  have  already 
taken  place.  The  ulceration  is  characteristic  as  of  cancer  elsewhere.  The 
underlying  infiltration  raises  the  floor  of  the  ulcer,  while  the  surrounding 
fibroid  border  is  not  sharp-cut,  but  rounded.  The  floor  of  the  ulceration  may 
be  covered  with  whitish  secretion  or  may  be  fairly  clean  and  pink-looking; 
but  it  is  always  irregular  and  nodular.  Hemorrhage  frequently  occurs  and 
the  general  health  rapidly  deteriorates.  Foul-smelling  secretions  from  the 
ulcer  and  lancinating  pains  destroy  the  appetite  and  render  the  jiatient's  life 
miserable.  Glandular  enlargement  is  sometimes  absent  even  in  late  stages 
of  the  disease,  and  is  usually  not  present  until  the  disease  has  spread  to  con- 
tiguous structures.  This,  however,  it  rapidly  docs,  involving  the  base  of  the 
tongue,  the  lateral  pharyngeal  wall,  and  the  hard  palate  ;  but,  as  Bosworth 
remarks,  they  usually  die  even  before  this  takes  place. 

The  prognosis  is  entirely  hopeless. 

The  diagnosis  from  sarcoma  has  been  sufficiently  indicated  by  the  pre- 
vious remarks.  The  microsco])e  must,  of  course,  be  the  final  arbiter  between 
the  two.  As  between  cancer  and  syphilis,  the  microscope  is  a  perfectly  sat- 
isfactory means  of  diagnosis  and  should  always  be  promptly  employed.  Carci- 
noma rarely  resembles  papilloma  in  this  situation.   The  infiltration  is  marked. 

'  Katzenstein,  Berl.  klin.  Woch.,  No.  9,  1892. 
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Treatment. — Ocoasionully  a  radical  operation  may  be  advisable ;  but 
usually  this  holds  out  to  the  patient  no  hope  even  of  diminishing  suffering. 
Cleansing  and  disinfecting  washes  and  opium  include  the  palliative  indica- 
tions. 

Sarcoma  of  the  Tonsils.— Gray/  in  reporting  a  case,  gives  a  list  of  18 
other  reports  of  sarcoma  found  in  literature.  I  have  been  able  to  find  trust- 
worthy accounts  of  13  other  cases ^  since  then.  Others  have  been  reported; 
but  either  the  reports  are  not  accessible  to  me  or  satisfactory  data  are  not 
given,  indeed,  Bosworth  in  his  book  has  collected  45  cases,  and  others  have 
been  reported  since  then.  Of  the  32  cases  which  I  have  studied,  the  follow- 
ing facts  are  apparent.  As  lympho-sarcoma  and  round-celled  sarcoma  are 
synonyms  in  the  reports,  we  find  that  all  the  cases  but  5  come  under  that  one 
head,  showing  pretty  conclusively  that  the  growths,  as  a  rule,  spring  from 
the  lymphoid,  and  not  from  the  fibrous,  elements  of  the  tonsil,  even  at  an  age 
when  the  lymphoid  activity  has  sunk  into  insignificance. 

From  50  to  60  there  were  9  cases. 

"     60  to  70    "  "  8  " 

Over  70  "  "  4  " 

From  10  to  20  "  "  3  " 

"     30  to  40  "  "  2  " 

"    20  to  30  "  was  1  case. 

"    40  to  50  "  "  1  " 

Younger  than  10  "  "  1  " 

From  this  analysis  we  see  that  more  than  half  the  ca,ses  occurred  in  per- 
.sons  over  fifty  years  of  age.  With  the  exception  of  one  case  of  six  years,  the 
3  youngest  cases  were  seventeen  years  old.  Therefore  we  see  that  this 
lymphoid  growth  almost  always  occurs  in  the  pharynx  at  an  age  when  benign 
lymphoid  hypertrophies  (enlarged  tonsils)  are  unknown  to  begin.  Sex  seems 
to  have  no  influence  (13  to  17) ;  and  there  seems  to  be  no  marked  preponder- 
ance on  either  side  of  the  throat. 

Symptoms. — The  onset  of  the  symptoms  frequently  resembles  an  attack 
of  tonsillitis.  Instead  of  entirely  subsiding,  some  swelling  and  tenderness 
are  left  behind.  This  may  remain  stationary  for  a  few  weeks;  but  gradually 
the  size  of  the  tonsil  increases,  the  surrounding  tissue  of  the  pillars  of  the 
fauces  and  the  soft  palate  and  uvula  become  reddened  and  edematous.  The 
pain  increases,  as  a  rule,  although  in  some  cases  it  is  never  a  prominent 
symptom.  Ulceration  occurs  much  earlier  than  is  usual  in  sarcoma.  Gland- 
ular involvement  is  also  more  frequent  and  comes  on  earlier.  Hemorrhage 
is  an  occasional  symptom.  The  general  health  becomes  seriously  affected 
after  a  few  months ;  the  sense  of  taste  and  smell  are  soon  lost ;  foul  dis- 
charge and  odor  are  present.  The  growth  may  extend  backward  and  down- 
ward, interfering  with  deglutition  and  respiration. 

Prognosis. — The  disease  usually  goes  to  a  fatal  termination  within  a  year, 
and  sometimes  in  a  few  months.  Round-celled  sarcoma  in  any  situation  has 
a  most  unfavorable  prognosis,  but  in  the  tonsil  it  is  especially  rapid  and  fatal. 
One  of  Newman's  cases  lived  five  years  after  the  operation  and  died  of  a 

1  Amer.  .Town,  of  Medical  Science,  Febrnarv,  1880,  p.  154. 

^  MacCoy,  PI'H"'-  ^J^d.  News,  Feb.  2,  1889;  Mygind,  Jnurn.  of  Laryng.,  Ang.  1S90,  p.  .301; 
Cheever,  N.  Y.  Med.  Record,  May  25,  1889;  Wolfenden,  Jonrn.  of  Laryng.,  Oct.,  1889;  Sclion- 
born,  Centralhlall  fur  Larynq.,  vol.  v.  ;  Lediard,  Jonrn.  of  Larynq.,  1890,  p.  17;  Homans,  Jonrn. 
of  Larynq.,  189]',  p.  428;'Colien,  Phila.  Med.  iN'w.s,  .Tan.  27.  1894;  Wagner,  N.  Y.  Med. 
Rcem-d,  Feb.  3,  1894;  Watson,  iV.  Y.  Med.  Jourv.,  Nov.  10,  1894,  p.  584;  Newman,  Malig- 
nant Grovllin  of  the  Throat  and  Nose  (2);  Mikulicz,  Atlas  der  Krankbeitcn  dcr  Mund  und 
Rachenhohle, 
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recurrence  in  the  other  tonsil :  tliis  was  a  spindle-celled  sarcoma.  Wein- 
lechner's  ease  (quoted  by  Bosworth),  another  spindle-celled  sarcoma,  was 
injected  with  iodoform  and  ether  and  the  common  carotid  artery  was  tied 
after  the  case  had  been  pronounced  hopeless  by  Billroth  :  the  case  entirely 
recovered.  Another  case,  which  was  called  a  lympho-adenoma,  lived  two 
and  a  half  years  after  operation,  and  still  anotlier  lived  seven  years.  In 
reading  the  literature  it  seems  that  the  chance  of  a  favorable  prognosis  is 
proportionate  to  the  chance  of  mistake  in  diagnosis ;  and  the  suspicion  arises 
that  the  microscope  or  our  understanding  of  the  pathology  of  sarcoma  is  at 
fault. 

Diagnosis. — What  has  been  said  of  tertiary  syphilis,  in  connection  with 
the  diagnosis  of  sarcoma  elsewhere,  applies  with  equal  force  to  tonsillar 
growths.  The  growths  are  so  rare  that  differential  diagnosis  between  sar- 
coma and  carcinoma  can  only  be  settled  by  the  microscope,  because  no  one's 
experience  is  wide  enough  to  trust  to  the  clinical  sense"  which  is  of  value 
in  so  many  cases.  lodid  of  potash  and  the  microscope  should  be  our  chief 
aids. 

Treatment. — Owing  to  the  hope,  though  a  forlorn  one,  which  has  been 
realized  in  a  few  cases,  thorough  extirpation  should  be  undertaken  where  it 
is  a  possibility.  The  necessity  of  an  external  incision  for  the  I'emoval  of 
diseased  glands,  as  well  as  for  the  complete  removal  of  the  growth,  is  fre- 
quently evident.  Otherwise,  palliative  measures  are  to  be  adopted  as  men- 
tioned above. 

Carcinoma  of  the  tonsils  is  of  more  frequent  occurrence  than  sar- 
coma.   About  100  cases  may  be  found  in  literature.^ 

It  has  been  reported  in  a  case  as  young  as  seventeen  (Bryant)  and  as  old 
as  eighty-two.  Sarcoma,  however,  has  not  only  been  reported  at  a  younger 
age  (six),  but  also  in  a  woman  of  eighty-nine.  The  average  age  of  carcinoma, 
according  to  Bosworth,  is  fifty-two  and  one-half  years.  It  occurs  much  more 
frequently  in  males. 

Calculating  from  the  figures  given  by  Bosworth,  it  occurs  in  the  tonsils 
about  once  in  2000  cases  of  carcinoma  of  all  parts. 

Symptoms. — A  careful  study  fails  to  note  any  essential  difference  be- 
tween the  subjective  symptoms  of  sarcoma  and  those  of  carcinoma  of  the 
tonsils.  The  duration  also  seems  to  be  about  the  same — from  a  few  months 
to  a  year  and  a  half. 

Diag-nosis. — The  appearance  of  the  growth  seems  to  vary  a  little  from 
that  of  sarcoma.  Thei'e  is  more  apt  to  be  ulceration  with  carcinoma.  A 
fleshy  pinkish  mass,  fungoid  and  rough,  projects  into  the  jjharynx,  sprouting 
from  the  swollen  tonsils  and  the  infiltrated  mucous  membrane  around  it.  A 
sarcoma,  on  the  other  hand,  usually  shows  a  smooth  projecting  surface,  and  is 
less  completely  covered  with  ulceration  or  fungoid  excrescences.  Ho\vever, 
as  said  before,  the  microscope  must  be  the  final  arbiter,  for  nothing  is  so 
deceiving  as  the  external  configuration  of  tumors. 

The  prognosis  is,  of  course,  as  bad  as  possible,  although  in  one  of  New- 
man's cases  operated  ujion  by  him,  there  was  no  recurrence  at  the  end  of  two 
years,  and  in  another  case  no  recurrence  at  the  end  of  five  months. 

Treatment. — It  is  hardly  necessary  to  speak  of  treatment.  The  only 
treatment  for  cancer  is  the  knife  and  at  once,  if  there  is  any  jwssibilitv  of 
complete  eradication  of  all  the  tissue.  Palliative  treatment  has  been  men- 
tioned above  for  sarcoma. 

'  Bosworth  refers  to  about  85  cases.  Newman  has  reported  8  other  cases  since  Bosworth, 
and  several  others  are  referred  to  in  literature  since  the  publication  of  Newman's  work. 
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Sarcoma  of  the  Oro-pharynx.— Few  authentioatod  cases  liave  been 
reported.  J)r.  F.  1.  Kniglit'  reported  a  case  in  1879,  and  reviewed  the 
reports  which  had  been  made,  of  pharyngeal  growths,  up  to  that  time ;  but 
many  of  them  were  apparently  not  really  sarcoma.  Bosworth,  in  1892,  men- 
tioned 14  or  IT)  cases.  By  referring  to  Semon's  Centmlbtatt fur  Laryngologie, 
I  find  the  following  cases  reported  since  1886  : 

Folix:  Monatsch.  /.  Ohren.,  1894,  p.  255. 

2  cases,  spiurlle-celled  ;  pecluiicuhited ;  removal  successful. 
Montaz:  MM6cmc  Mod.,  Sept.,  1894. 

"  Lyiiipliadenoma ; "  eleven  years  old;  death  from  suffocation. 
Delmas  and  Cannieu  :  Journ.  de  Med.  de  Bordeaux,  No.  14,  April  7,  1895. 
Hoppe:  Die  Maligne  Oesckwillste  der  Pharynx.  Dissert.,  Berlin,  1892. 
Katzenstein:  Berl.  Lanjng.  Sac,  May  20,  1892;  in  Centralblatt  filr  Laryngologie, 
No.  9,  1892.    Short  notice,  2  cases  in  report. 

Cheatham  :  Avier.  J'ractitioner  and  News,  Dec.  7,  1889. 
Norton  :  Med.  J'ress  and  Circular,  May  22,  1889. 
Felici :  //  Morgagni,  March,  1888  (mentioned  by  Bosworth). 
Black :  Olasgow  Med.  Journ.,  Feb.,  1886. 

This  makes  a  record  of  25  or  30  cases  altogether,  and  the  list  is  tolerably 
com|ilete. 

We  have  seen  how  malignant  a  growth  is  sarcioma  of  the  tonsils.  When 
it  occurs  in  the  (jro-pharynx  tiiis  is  far  from  being  the  ca.se.  In  this  locality 
the  growth  is  very  frequently  pedunculated  or  has  a  small  base  of  attach- 
ment. It  grows  more  or  less  slowly  and  does  not  have  a  tendency  to  glandu- 
lar involvement.  It  is  more  frequently  of  the  spindle-celled  variety,  which 
is  usually  less  virulent.  They  are  reported  as  springing  from  the  posterior 
pharyngeal  wall  or  low  down  on  the  sides  of  the  piiarynx. 

Their  usual  occurrence  is  after  middle  life,  although  we  again  see  here  an 
instance  in  a  child  of  eleven  years.    It  is  here  also  more  fre(|uent  in  men. 

Symptoms. — It  usually  gives  rise  to  no  symptoms  until  deglutition  or 
respiration  is  interfered  with,  which  occurs  at  an  early  date,  however,  owing 
to  its  situation  and  the  common  presence  of  a  pedicle.  It  may  cause  cough 
by  encroaching  in  its  growtii  upon  the  arytenoid  summits  or  folds.  Dyspnea 
from  this  cause  has  been  reported  as  severe  and  dangerous ;  and,  in  the  case 
of  the  child  reported  by  Montaz,  death  occurred  from  the  impaction  of  a 
portion  of  the  growth  in  the  larynx.  As  to  duration,  it  seems  from  the  his- 
tories that  the  disease  may  extend  over  several  years,  although  it  is  son)e- 
times  rapidly  fatal. 

Prognosis. — Of  course,  the  usual  termination  is  in  death;  but  if  the 
tumor  is  such  in  shape  and  situation  as  to  allow  of  complete  removal,  there 
is  a  fair  chance  of  no  recurrence ;  and  if  it  recurs,  a  second  operation  may  be 
more  successful. 

Treatment. — When  pedunculated  and  not  too  large,  the  growth  may  be 
removed  with  the  galvano-cautery  snare.  When,  however,  it  has  a  broad 
base  of  attachment,  or  when  it  is  so  large  as  to  make  such  a  manipulation  of 
doubtful  success,  a  lateral,  or  better  a  subhyoid,  pharyngotomy  may  be  done. 
One  or  two  cases  were  operated  on  through  the  mouth  after  preliminary 
tracheotomy. 

Carcinoma  of  the  Oro-pharynx. — Below  the  tips  of  the  arytenoid 
cartilages — c,  in  the  laryngo-pharynx — carcinoma,  often  of  scirrhous 
nature,  is  a  very  frequent  occurrence.  Above  this  point,  however,  it  is  one 
of  the  rarest  of  growths  (Fig.  633). 

Bosworth  refers  to  about  30  cases,  although  some  of  these  had  their  origin 

'  Trans.  Amer.  Laryng.  Assn.,  1879. 
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evidently  in  the  laryngeal  part  of  the  pharynx.  I  have  been  able  to  find  very 
few  reports  since  then. 

The  variety  is  usually  epitheliomatous  or  scirrhous.  One  case  was  reported 
as  young  as  twenty ;  but  pharyngeal  carcinoma  is 
no  exception  to  the  rule  which  obtains  elsewhere 
as  to  age.  The  larger  number  of  cases  seem  to 
have  been  in  females,  a  contrast  to  what  we  have 
hitherto  noted  in  neoplasms  of  the  upper  air- 
passages. 

Symptoms. — Gradually  increasing  discom- 
fort and  pain  in  swallowing  first  attract  the 
patient's  attention.  Extension  of  the  growth  to 
the  larynx  and  esophagus  causes  dyspnea  and 
increases  the  difficulty  of  deglutition.  Involve- 
ment of  the  cervical  glands  occurs  early,  and 
deterioration  of  the  general  health  rapidly  en- 
sues. There  may  or  may  not  be  any  bleeding. 
The  duration  of  the  disease  is  from  six  to  eight- 
een months. 

Prognosis  is  of  course  bad,  but  some  pro- 
longation of  life  by  early  surgical  interference 
may  be  expected  in  favorable  cases. 

Treatment,  if  radical,  of  course  belongs  to 
the  general  surgeon.    Tracheotomy,  feeding  per 

rectum.,  and  opium  are  the  palliative  measures  that  are  indicated  in  some  of 
the  cases. 


Fig.  633. — The  author's  case  of 
epithelioma  of  the  oro-pharynx  in 
a  man  of  sixty,  springing  from  base 
of  post-faucial  pillar.  Began  about 
five  months  before  drawing  was 
made. 
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It  is  said  by  Moure,'  quoting  from  Schwartz's  tables  of  Fauvel's  cases, 
that  these  growths  occur  in  about  1  per  cent,  of  the  cases  of  laryngeal 
disease.  Of  late  years  chronic  laryngeal  disease,  except  the  specific  lesions 
of  tuberculosis,  syphilis,  and  cancer,  seems  almost  to  have  disappeared  from 
our  nose-  and  throat-clinics  in  America.  There  is  hardly  any  way  of  ex- 
plaining this  except  by  suggesting  that  the  prompt  and  thorough  treatment 
of  nasal  diseases,  which  all  patients  receive  in  this  country,  has  produced 
this  marked  diminution  of  laryngeal  disease. 

It  is  my  impression,  however,  that  the  proportion  of  benign  growths  to 
other  affections  of  the  larynx  is  rather  more  than  1  per  cent,  in  New  York 
City.  Nevertheless,  such  are  exceedingly  rare,  and  very  few  of  us  see  more 
than  a  very  few  cases  each  year  in  the  public;  clinics.  One  has  only  to  look 
at  the  works  of  T'lirck,  Stork,  Fauvel,  and  Mackenzie  to  realize  that  the 
early  laryngologists  saw  a  much  larger  number  than  occurs  in  the  practice  of 
any  laryngologist  to-day. 

This  may  be  graphically  seen  on  referring  to  Semon's  statistical  tables^ 
of  his  investigations,  where  Fauvel  and  Stork  each  say  thev  had  seen  600 
cases  of  benign  laryngeal  growths,  and  others  with  "  jjrerhinological " 
experien(;c  note  very  large  numbers. 

They  are  more  common  in  nK!n  than  in  women.  According  to  Mackenzie, 
out  of  287  cases  of  benign  laryngeal  growths  in  his  own  practice  and  in  that 
of  others,  197  were  males  and  90  were  females.  They  are  most  common  in 
middle  life,  although  some  forms — as  papilloma — are  more  frequent  in  chil- 

•  Legom  sur  lea  Maladies  da  Lui-ynx,  p.  394.       ^  Centralblatt  fiir  Laryiujologie,  March,  1889. 
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dren.  They  are  more  common  in  those  who  make  professional  use  of  their 
voices.  In  ciiildren  an  attack  of  the  measles  has  been  frequently  noted  as  the 
time  at  which  the  symptoms  of  papilloma  began.  Syphilis  and  tuberculosis 
produce  their  own  neoplastic  phenomena  in  the  larynx,  but  have  no  appre- 
ciable iuHuence  in  producing  independent  tumors. 

Looking  at  Schmidt's  tables,  we  again  note  the  great  preponderance  of 
certain  laryngeal  growths.  Fibroma,  papilloma,  singers'  nodes,  and  tubercular 
tumors  so  far  outnumber  the  other  benign  growths — lipoma,  myxoma,  and 
cysts — that  the  contrast  is  striking;  while  adenoma,  chondroma,  angioma, 
neuroma,  with  others  whicih  Gerhardt  mentions,'  have  not  been  seen  in  his 
experience.  This  clinical  fact  alone,  which  is  the  common  experience  of  all 
laryngologists,  is  strongly  suggestive  of  the  conclusion  that,  if  they  are  not 
all  of  them  results  of  chronic  inflammation,  the  latter  is  a  prominent  factor 
in  their  etiology. 

"Singers'  nodes"  are  acknowledged  by  all  to  be  the  direct  ])roducts 
of  chronic  inflammation.  The  name  refers  to  their  external  appearance  and 
the  etiological  factor  in  their  occurrence.  Their  histological  structure,  while 
always  giving  evidence  of  inflammation,  is  not  always  the  same.  Occasion- 
ally the  principal  hyperplasia  is  in  the  epithelium,  whose  flat  layers  are 
thickened  and  supported  by  subjacent  structure.  More  frecpiently  there  is 
marked  increase  in  the  lymphoid  elements,  raising  up  the  epithelium  into 
surface-j)rotul)eranccs ;  while  in  other  cases  the  stroma  is  increased  in  volume, 
and  frequently  its  fibers  are  separated  by  effused  serum.  Usually,  however, 
there  is  a  combination  of  these  pathological  changes  with  an  increase  of  the 
vascularity  of  the  parts.  They  are  seen  only  upon  the  true  cords,  nearly 
always  in  their  anterior  thirds,  either  upon  their  superior  surfaces  or  at  their 
edges.  They  are  sometimes  bilateral  at  the  edges,  but  of  unequal  size,  hav- 
ing the  appearance  that  one  had  been  formed  first  and  then  afl^ected  by  attri- 
tion the  edge  of  the  opposite  cord.  Occasionally  it  will  be  observed  that  the 
protuberance  on  one  cord  has  made  a  little  concavity  at  the  edge  of  the 
opposite  cord  (see  page  1105). 

Etiology. — They  occur  chiefly  among  professional  people  who  overuse 
their  voices.  This  especially  is  the  case  in  amateur  singers.  It  is  occasion- 
ally observed  in  news-boys  and  in  choir-boys.^ 

Symptoms. — A  young  woman  who  has  been  singing  a  few  months,  or  a 
vocalist  from  the  music-halls  who  has  been  overstraining  her  voice,  comes 
with  the  complaint  of  inability  to  produce  certain  notes  or  that  a  very  little 
practice  tires  her  larynx.  Later  in  the  course  of  the  trouble  there  is  com- 
plaint of  occasional  hoarseness  and  fatigue  of  the  voice  in  ordinary  conver- 
sation.   The  patient  may  be  otherwise  in  perfect  health. 

Examination  reveals  one  or  both  cords  congested  and  rough  at  the  edge 
or  throughout  the  whole  extent.  It  may  be  swollen  and  ecchymosed,  and 
looks  as  if  it  had  been  bruised  between  two  hard  surfaces.  A  sessile  growth 
from  the  size  of  a  pin's  head  to  that  of  a  split  pea  may  be  seen  on  the 
anterior  part  of  one  or  both  cords,  or  there  may  be  a  number  of  these  little 
protuberances  scattered  over  their  surfaces. 

Prognosis,  of  course,  relates  entirely  to  the  restoration  of  the  voice,  and 
this  depends  largely  on  whether  the  voice  has  broken  down  under  use  or 
abuse.  It  is  doubtless  true  that  in  many  of  these  cases  the  trouble  at  the 
bottom  is  really  a  natural  structural  weakness  of  the  vocal  organs.  In 

'  "  Kehlkopfgeschwiilste,"  Nothnagel's  ^S^pcc/rffe  Pa</i.  und  Thcrapie. 

''■  Moure,  "  Laryngite  Nodulaire  des  Eiifants,"  Remie  Hebd.  de  Laiyngologie,  Nos.  6,  7,  8, 
18%. 
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others  overuse  of  tlie  voice  has  produced  the  trouble.  The  former  cannot 
be  corrected,  and  these  patients  cannot  sing  except  in  extreme  moderation  ; 
but  the  ordinary  voice  may  be  entirely  restored.  Others,  by  proper  care 
and  treatment,  may  regain  the  singing-voice. 

Treatment. — First,  rest  as  absolute  as  possible  must  be  insisted  on  for 
the  larynx.  The  patient  sliould  not  be  allowed  to  talk  more  than  necessity 
requires.  The  air-passages  in  the  pharynx  and  nose  must  of  course  be  put 
in  order.  Applications  of  nitrate  of  silver  or  sulphate  of  zinc  (]0gr.-.5j) 
should  be  made  daily  or  three  times  a  week.  Usually  after  several  M^eeks 
this  will  result  in  the  subsidence  of  the  neo])lasm.  If  it  is  of  large  size  and 
should  persist,  attempts  at  removal  may  be  made.  It  is  occasionally  of  such 
a  size  and  shape  that  it  may  be  seized  with  forceps  or  shaved  off  Avith  the 
laryngeal  guillotine  or  snare.  The  laryngeal  bistoury,  eithei-  protected  or 
unprotected,  cannot  be  too  strongly  condemned.  The  most  disastrous  wounds 
have  been  inflicted  by  it  even  in  skilled  hands.^  The  galvano-cautery  elec- 
trode is  usually  to  be  preferred  for  operative  procedures  on  these  growths. 

I/aryngeal  Polypi. — By  this  term  we  understand  benign  growths  of 
the  larynx,  whatever  their  histological  structure,  which  have  more  or  less 
circumscribed  bases  of  attachment.  Their  symptomatology  and  treatment 
are  so  nearly  identical  that  these  will  be  spoken  of  as  a  whole,  following  a 
brief  account  of  the  pathogenesis,  histology,  gross  ajipearances,  and  occur- 
rence of  each. 

lEdematous  Polypi  of  the  I/arynx — the  so-called  Fibromata. — 

As  in  the  nose,  where  edematous  hypertrophies  of  the  mucous  membrane  are 


Fig.  634.— Angioma  of  larynx  (from  Krieg's  Atlas).         Fig.  635.— Edematous  fibroma  of  vocal  cord. 

often  called  myxomata,  so  in  the  larynx  we  find  practically  the  same  struct- 
ure in  growths,  which  until  very  recently  have  been  almost  universally  called 
fibromata  or  fibro-myxomata. 

In  the  nose  these  serum-soaked  neoplasms  are  covered  by  a  translucent 
columnar  epithelium,  and  are  scantily  supplied  with  blood-vessels.  In  the 
larynx,  on  the  other  hand,  they  are  covered  by  an  opaque  stratified  pavement- 
epithelium.  They  are  more  exposed  to  bruising  by  the  muscular  movements 
of  the  vocal  cords  and  the  forcible  air-currents  in  coughing  and  loud  speak- 
ing, which  produce  extravasations  of  blood  into  the  meshes  of  the  separated 
stroma-fibers.  These  two  circumstances  give  them  either  a  solid  white  look 
or  a  dark-red  appearance. 

My  own  histological  examinations  as  well  as  clinical  experience  lead  me 
to  believe  that  Chiari  ^  is  correct  in  stating  that  they  are  local  hypertrophies 

■  *  See  Schrotter's  Vorlesungcn  iiher  dk  Krankheitm  der  Kehlkopfes,  1892,  p.  295. 
'  Archiv  fiir  Laryngologie,  Hd.  ii.,  Heft  i. 
70 
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of  the  vocal  cords.  Their  .strnetiire  (dosely  roseinhles  tliat  <if'  edeinatous 
nasal  polypi.  As  has  been  stated,  the  surface-epitheli[iin  and  the  extrava- 
sated  blood  constitute  the  chief  differences.  There  are  also  more  blood- 
vessels, which  are  usually  much  dilated,  making  vascular  channels  aca'oss  the 
loose  stroma.  Hyaline  bodies  are  also  frecjuently  met  with,  and  supposed  to 
be  due  to  the  degeneration  of  the  stroma-libers  (Fig.  635). 

Etiology. —  In  studying  their  structure  we  see  at  once  that  they  are  the 
result  of  (ihronic;  iuHanunation,  and  therefore  have  the  same  cause  as  do  the 
singers'  nodes  already  relerred  to.  As  a  matter  of  fact,  their  structure  is 
identical  with  many  of  the  latter  growths,  which  may  therefore  be  looked 
upon  as  early  stages  of  laryngeal  polypus.  They  are  more  common  in  men, 
and  are  seldom  seen  in  children. 

Physical  Appearances. — Tiiey  are  smooth,  rounded  bodies,  which  may 
be  sessile  or  may  have  a  long  iK'di(!le.  They  may  be  red  and  congested  or 
look  pale  and  opaque.  They  usually  have  their  attachment  to  the  anterior 
part  of  the  true  ciords,  but  may  also  spring  from  the  ventricles  or  false  cord.s, 
the  subglottic  space  (sec  Fig.  56."3),  or  from  the  anterior  conniiissure.  They 
may  be  very  small,  in  which  ease  tiiey  are  usually  sessile  (singers'  nodes) ;  or 
they  may  be  so  large  as  almost  to  fill  the  larynx,  leaving  surprisingly  little 
room  for  respiration.  When  large  they  are  commonly  pedunculated,  pear- 
shaped  growths.    They  are  usually  single,  but  may  have  several  lobules. 

Papilloma  is  of  such  frequent  occurrence  in  the  larynx  and  is  so  clo.sely 
allied  to  various  manifestations  of  inflammation,  such  as  pachydermia  and 
the  surface-phenomena  of  certain  tubercular  and  syphilitic  lesions,  that  we 
must  presume  that  the  local  irritation  of  inflammation  is  an  important  ele- 
ment in  its  pathogenesis.  Generically  it  has  been  cla.s.sified  by  ])athologists 
among  the  fibromata  and  called  a  papillary  fibroma;  but  its  chief  character- 
istic is  epithelial  proliferation,  and  to  be  consistent  with  pathological  laws  it 
would  seem  that  its  name  should  rather  be benign  epithelioma."  Accord- 
ing to  Schmidt's  tables,  he  met  it  in  about  10  per  cent,  of  his  cases  of  laryn- 
geal neoplasms.  Schrotter'  places  its  proportions  at  18  per  cent.,  while 
Moure  ^  agrees  with  Bruns,  Fauvel,  Massci,  Krishaber,  and  Elsberg  in  saying 
that  it  occurs  in  about  50  per  cent.,  and  Mackenzie  ])uts  the  figure  as  high  as 
67  per  cent.  Schnitzler^  says  it  is  the  most  frequent  of  all  laryngeal  growths, 
especially  in  children  ;  while  in  adults  papilloma  becomes  less  frequent  and 
fibroma  more  common.  This  discrej)ancy  probably  depends  on  how  many 
of  the  inflammatory  nodules,  already  spoken  of,  are  placed  in  the  category 
of  tumors.  Its  most  frequent  site  of  attachment  is  the  vocal  cords  in  their 
anterior  third  and  at  the  anterior  commissure,  but  it  may  occur  everywhere 
in  the  larynx.  A  growth  may  have  a  long  pedicle  which  allows  its  attach- 
ment beneath  the  cords,  and  yet  the  mass  may  present  above  them. 

In  children  it  presents  certain  features  in  diagnosis  and  treatment  not 
observed  at  other  periods  of  life  nor  in  other  growths.  Congenital  cases 
have  been  reported  in  which  the  child  was  aphonic  from  birth.  In  very  young 
children  laryngoscopical  examination  is  usually  unsatisfactory  and  always 
more  or  less  incomplete.  When  the  growths  are  situated  in  the  upper  part 
of  the  larynx  they  can  sometimes  be  felt  by  the  examining-fingcr.  Hoarse- 
ness in  a  child,  shtwly  increasing  to  aphonia  and  dyspnea,  render  the  diagnosis 
exceedingly  probable.  Tracheotomy  may  then  be  indicated,  in  the  course  of 
which  the  diagnosis  Avill  be  established.  The  growths  are  usually  sessile  and 
frequently  disseminated.     While  Hooper  '  has  succeeded  in  operating  on 

'  Vnrlemncien  iiher  die  Kranlchelten  ties  Kthlkopfes.        '  Legonssur  lex  Malodiex  du  Lan/nr. 
»  Klinisch'er  Alias  dcr  Laryngologie.  *  International  Clinics,  October,  1891. 
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children  after  trncheotoniy,  and  even  without  it,  by  endo-laryngcal  methods 
under  ether,  thi.s  is  usually  not  practicable  nor  satisfactory.  Tracheotomy 
sliould  be  performed,  when  indicated,  for  the  dyspnea,  and  the  tube  left  in  for 
several  months  before  thyrotomy  is  done,  whicii  may  result  in  jjermanent 
loss  of  voice  or  serious  impairment  of  it. 

A  large  number  of  cases  have  been  reported  of  spontaneous  cure  after 
tracheotomy,  presumably  due  to  the  rest  afforded  the  larynx.  Thyrotomy 
may  be  done  and  the  larynx  thoroughly  curetted  and  cauterized,  but  recur- 
rence even  then  is  common.  Intubation  has  been  tried  in  hope  that  the 
pressure  of  the  tube  would  cause  absorption  of  the  growths,  but  not  with 
satisfactory  results. 

Physical  Appearances. — They  may  be  single  or  multiple,  with  a  long 
pedicle  or  broad-based.  They  may  dot  the  surfaces  of  the  cords  as  little 
buds  or  fill  the  whole  cavity  of  the  larynx  with  a  fungus-looking  mass, 
which  may  be  pale  or  of  a  dark-red  color.  Their  size,  however,  is  not 
usually  larger  than  a  pea. 

Differential  Diagnosis. — There  ai-e  certain  conditions  in  the  larynx  which 
may  give  rise  to  a  mistaken  diagnosis  of  papilloma.  The  one  which  possesses 
most  interest  is  epithelioma.  As  has  been  said,  papilloma  is  itself  a  dis- 
tinctly epithelial  growth.  Every  laryngologist  knows  that  occasionally  a 
beginning  cancer  will  present  exactly  the  same  appearance  in  the  larynx  as  a 
papilloma.  Indeed,  there  may  be  no  carcinomatous  elements  in  the  surface- 
proliferations,  and  thus  a  microscopical  examination  of  portions  I'emoved  by 
endo-laryngeal  procedure  may  be  misleading.  A  papillary  tumor  occurring 
in  the  larynx  under  twenty-five  is  in  all  probability  a  benign  growth.  Occur- 
ring in  a  patient  over  fifty,  who  has  had  no  previous  laryngeal  trouble,  how- 
ever benign  in  its  appearance,  it  is  always  to  be  looked  upon  with  suspicion. 
If  it  is  pedunculated,  and  after  existing  several  months  the  siiri'ounding 
mucous  membrane  presents  no  appearance  of  infiltration  nor  zone  of  inflam- 
mation, it  is  presumably  benign.  Any  limitation  of  movement  in  the  excur- 
sion of  the  vocal  cords  is  a  suspicious  circumstance,  which  if  marked  is 
almost  pathognomonic  of  malignant  disease.  Re- 
currence after  thorough  removal  in  case  of  malig- 
nancy is  apt  to  be  accompanied  by  infiltration, 
while  when  benign  this  is  not  noted  ;  but  recur- 
rence itself  in  a  patient  past  middle  life  is  not  a 
favorable  omen,  although  in  children  it  is  the  rule 
in  benign  growths.  Unless  the  piece  removed 
for  examination  includes  some  of  the  tissue  from 
Avhich  the  growth  springs,  a  negative  microscopical 
examination  is  not  conclusive.     On  the  other 


Fig.  636.— Cyst  of  larynx  (iioni  Miickenzie).         Fio.  637.— Lipoma  of  larynx  (from  Schrotter). 


hand,  even  a  surface-clipping  may  show  the  character  of  the  growth  ;  but 
frequently  a  concentric  arrangement  of  epithelial  cells  leaves  the  examiner 
111  doubt  as  to  their  significance.    Under  such  circumstances  time  must  be 
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allowed  to  watch  the  progress  of  the  case,  but  it  should  be  examined  at  fre- 
quent intervals  by  a  competent  diagnostician. 

Tuberculosis  of  tiie  larynx  presents  occasionally  an  ap])earance  which 
to  the  novice  closely  resembles  a  papillomatous  growth  (see  Figs.  G12,  616, 
617,  622).  ^  Papillary  masses  at  the  posterior  commissure,  or,  less  frequently, 
more  anteriorly,  may  so  project  into  the  larynx  as  to  lii(le  underlying  infil- 
tration or  ulceration.  Examination  of  the  chest  or  sputum  may  even  be 
negative  or  the  former  doubtful.  The  position  of  the  growth  at  the  posterior 
commissure,  its  sessile  t;haracter,  the  paleness  of  the  larynx,  the  prominence 
of  cough  as  a  symptom,  and  the  general  history  of  the  case,  will  usually  allow 
the  experienced  laryngologist  to  make  a  diagnosis  without  the  aid  of  pulmo- 
nary signs.  Microscoj)ical  examination  will  frequently  show  tubercle-bacilli ; 
but  these  may  also  be  absent,  and  only  the  epithelial  proliferation  is  to  be 
noted. 

Cysts'  (Fig.  636),  angioma ^  (Fig.  634),  myxoma;^  lipoma"  (Fig.  637), 
chondroma,^  adenoma,^  lymi)homa^  (Fig.  638),  and  colloid  growths  are  all 
occasionally  met  with  in  the  larynx,  while  amyloid  degeneration  *  has  been 
noted  in  various  tumors. 


Fig.  638.— Papillary  lymphoma  of  larynx. 


Symptoms  of  Benign  I^aryngeal  Growths. — In  a  general  way  it 
may  be  said  that  supraglottic  tumors  first  produce  cough,  neoplasms  of  the 
vocal  cords  first  give  rise  to  hoarseness,  and  infraglottic  growths  to  dyspnea ; 
but  it  will  be  readily  understood  that  no  absolute  rule  can  be  laid  down. 

'  Garel,  Ceniralbl.f.  Laryng.,  iv.,  147  ;  Lyon  Med.,  April  12,  1885;  Eichard  Ubricli,  Disner- 
iaiion,  VVurzburg,  1887;  Ledderhose,  Deutsch.  Zeit.  f.  Chirurg.,  xxix.,  4,  1889;  Ref.  Cenlralbl.  f. 
Laryng.,  vi.,  255  ;  Chiari,  Centralbl.  f.  Laryng.,  viii.,  308 ;  Thost,  Deutsch.  med.  Woch.,  1891,  No. 
20,  p. "686;  Ingals,  N.  Y.  Med.  Joum.,  Sept.'l,  1894,  p.  260. 

^  Wolfenden,  Journ.  nf  Laryng.,  1888,  p.  291  ;  Glasgow,  JVam.  Amer.  Laryng.  Assn.,  1888, 
p.  146;  Loomis,  N.  Y.  Med.  Record,  April  5,  1896. 

•''  I  have  sections  of  two  specimens  in  my  possession.  The  reports  of  myxoma  are  so  con- 
fused with  those  of  edematous  growths  that  it  is  difficult  to  distinguish  the  true  from  the  false. 
Bosworth  refer.s  to  12  or  15  cases. 

*  Farlow,  N.  Y.  Med.  Journ.,  ii.,  p.  610,  Nov.  16,  1895 ;  Schrotter,  Vorlesungen  iiber  die 
Krankheilen  des  Kehlkopfc%  p.  27 1 . 

5  Virchow,  Die  Krankluiften  Geschwiilstc,  i.,  p.  441 ;  Bond,  British  Medical  Journ.,  May  6, 
1893;  Gerhardt,  Kehl/cop/geschwiilsle ;  Nothnagel's  (S/jcc.  Path,  und  Thcrapie. 

*  It  is  doubtful  whether  these  occur  in  the  larynx,  though  Cornil  and  Ranvier  {Histologic 
Pathologique,  ii.)  speak  of  a  diffuse  condition  tiiere  whicli  they  call  adenoma. 

'  The  only  reports,  without  general  lymphomatosis,  are  Wolfenden  and  Martin's  Studir,<(  in 
Path.  Anat.,  Fasc.  2,  26;  .Jonathan  Wright's  "Subglottic  Neoplasms,"  Jown.  Amer.  Med. 
dsm,  Sept.  26,  1891. 

*  Marttiscelli,  Archivi  Italiani  de  Laryngologie,  Fasc.  3,  1896 ;  Gerhardt,  loc.  cit. 
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Glottic  spasms,  aphonia,  and  apnea  are  the  graver  forms  of  the  same  clinical 
character.  Pedunculated  growths,  by  changing  their  position  in  relation  to 
the  glottis,  frequently  cause  interniittency  or  exacerbation  of  these  symptoms. 

Benign  tumors  being  usually  of  slow  growth,  the  advent  of  dysjMiea  is 
not  noted  by  the  patient,  except  in  the  case  of  pedunculated  growths,  when 
it  is  intermittent  or  spasmodic,  until  very  surprising  encroachment  lias  been 
made  on  the  air-way.  They  so  gradually  become  accustomed  to  interference 
with  respiration  that  it  is  not  noticed  until  some  sharp  attack  of  inflamma- 
tion still  further  blocks  the  larynx  and  perhaps  produces  dangerous  choking. 
The  laryngoscope,  of  course,  establishes  a  diagnosis  which,  until  it  is  used, 
is  mere  surmise. 

Treatment. — The  treatment  of  benign  laryngeal  neoplasms  consists  in 
their  removal  from  the  larynx  or  their  destruction  in  situ.  The  method  and 
means  employed  will  depend  almost  entirely  upon  the  size,  shape,  and  situa- 
tion of  the  growth.  Small  sessile  growths  can  best  be  destroyed  by  the 
galvano-cautery.  The  various  forms  of  laryngeal  forceps,  snares,  and  guil- 
lotines are  the  endo-laryngeal  instruments,  among  which  selection  must  be 
made  for  the  pedunculated  or  circumscribed  growths.  This  selection  will 
be  largely  a  matter  of  the  individual  preference  of  the  operator.  Urgent 
dyspnea  may  necessitate  immediate  tracheotomy.  In  many  cases  the  tumor 
may  be  so  large  that  it  is  advisable  to  have  tracheotomy-instruments  at  hand 
for  immediate  use,  should  the  emergency  of  the  moment  require  it  during  an 
endo-laryngeal  attempt.  Rarely,  in  subglottic  or  in  broad-based  hard  growths, 
such  as  chondromata,  a  thyrotomy  is  necessary. 

MALIGNANT  TUMORS  OF  THE  LARYNX. 

Carcinoma  of  tlie  I/arynx. — It  is  not  intended  here  to  treat  of  those 
cases  of  cancer  which,  originating  elsewhere,  have  spread  by  continuity  or 
metastasis  to  the  larynx.  Such  are  the  malignant  growths  of  the  laryngo- 
pharynx  and  esophagus,  and  of  the  cervical  glands. 

In  1889  Semon '  collected  the  statistics  of  laryngeal  cancer  in  such 
numbers  that  from  the  facts  given  we  are  able  to  gather  a  better  and  more 
definite  knowledge  of  malignant  growths  in  the  larynx  than  in  any  other 
part  of  the  air-passages.  This  was  due  to  the  interest  aroused  in  the  tragic 
fate  of  the  Emperor  Frederick  of  Germany,  and  to  the  unfortunate  quarrels 
of  his  medical  attendants. 

Semon's  tables  show  the  reports  of  107  observers,  whose  collective  experi- 
ence comprised  10,747  cases  of  benign  growths  and  1650  malignant  tumors, 
a  proportion  of  about  7  to  1.  Since,  as  we  shall  see  later,  considerably  less 
than  100  reports  of  laryngeal  sarcoma  could  be  collected  in  1894  from  litera- 
ture, we  may  disregard  these  growths  in  estimating  the  relative  frequency  of 
carcinoma  of  the  larynx. 

As  will  be  seen  from  his  list,  Schmidt  had  himself  seen  75  cases.  From 
Semon's  tables  we  find  that  Stork  had  seen  100  in  Vienna,  Oertel  46  in 
Munich,  Massei  39  in  Naples,  Fauvel  150  in  Paris,  Semon  56  in  London, 
Cohen  100  in  Philadelphia.  These  are  figures  given  in  some  cases  as  esti- 
mated, and  the  number  is  proportionately  larger  owing  to  the  numerous  eases 
seen  in  consultation. 

Gerhardt  says  carcinoma  of  the  larynx  is  three  times  more  common  in  men 
than  in  women.    According  to  Schmidt's  experience  it  is  nearly  four  times  as 
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froquont.  Jurasz's  own  experience  was  15  men,  1  woman.  He  quotes  Bara- 
toux's  collected  statistics  as  showing  88  per  cent,  in  men. 

Jurasz's  cases  showed  it  most  frctiucnt  in  the  decade  from  50  to  60. 
Gerhardt,  quoting  Kraus,  gives  the  following  table  as  to  age. 


20  to  30   4 

30  to  40   18 

40  to  50   49 

50  to  60   76 

60  to  70   30 

70  to  80   10 


187 

Schrotter  says  he  has  seen  it  in  a  child  of  three  and  a  half  and  in  a  girl 
of  ten  and  a  half  years.  It  has  been  noted  that  it  occurs  more  frequently 
in  well-to-do  people,  and  especially  in  those  who  use  their  voices  constantly. 
Heredity  seems  to  have  a  marked  influence  in  some  cases. 

The  site  of  growth  in  Jurasz's  cases  was  as  follows  : 


VVIiole  larynx   1 

liiglit  side  of  larynx   2 

Kpiglottls  of  larynx    3 

True  cords,  1  right,  1  left,  2  both   4 

True  cords  and  ventricular  bands   3 

Arytenoids  and  interarytenoid  space    2 


15 

In  Mackenzie's  53  cases,  however,  28  sprang  from  the  ventricular  bands. 

Bosworth,  quoting  from  Gurlt,  says  that  out  of  11,131  cases  of  carci- 
noma it  occurred  in  the  larynx  in  63  cases,  as  against  47  in  the  air-passages 
above  it. 

Epithelioma  is  the  form  usually  observed,  but  encephaloid,  adeno-carci- 
noma,  and  scirrhus  have  all  been  reported  in  the  larynx.  The  medullary  can- 
cer is  more  frequently  extrinsic  and  the  scirrhus  is  very  rare.  Out  of  68  cases 
collected  by  v.  Ziemssen,  57  were  epithelioma,  9  encephaloid,  and  2  villous 
tumors;  out  of  Mackenzie's  53  cases,  2  were  scirrhus.  The  usual  duration 
is  about  three  years,  but  some  cases  of  adeno-carcinoma  ^  have  lately  been 
reported  which  lasted  five  or  six  years. 

Symptoms. — Hoarseness  is  the  first  symptom,  which  usually  comes  on 
gradually  and  lasts  for  several  months  before  any  other  symptom  supervenes. 
The  majority  of  the  patients  are  in  good  general  health.  The  hoarseness,  after 
a  longer  or  shorter  time,  is  accompanied  by  dyspnea  and  cough  :  the  former 
rapidly  increases  until  tracheotomy  is  urgently  indicated.  Later  in  the  disease 
glandular  enlargements  may  be  felt  in  the  neck  ;  but  they  are  usually  not 
present  at  first,  although  Friuikel  reports  cases  in  which  the  glandular  in- 
volvement was  the  most  marked  feature  of  the  case  from  the  first.  Dys- 
phagia sooner  or  later  occurs,  and  pain,  worse  at  night,  robs  the  patient  of 
sleep.  These  symptoms  are  more  marked  and  come  on  eai'lier  when  the 
ulcerated  growth  is  on  the  posterior  wall  or  the  epiglottis  and  arvteno- 
epiglottic  folds  ;  but  are  late  when  the  tiunor  is  on  the  vocal  cords  or  in  the 
laryngeal  ventricles. 

The  general  health  deteriorates,  the  appetite  fails,  and  there  is  loss  of  flesh 
and  strength. 

Ulceration  gives  a  peculiar  and,  Friinkel  says,  characteristic  odor  to 
the  breath,  which  is  identical  with  that  from  a  pharyngeal  carcinoma.  In 

'  Sokolowski,  Archivfur  Laryngologie,  Bd.  i.,  heft  1  ;  Krieg,  Ibid.,  Bd.  i.,  heft  2. 


MALIGNANT  TUMORS  OF  THE  LARYNX. 


1111 


a  recent  case  of  carcinoma  of  the  pharynx,  before  I  realized  the  source  of 
the  odor,  the  first  impression  I  had  of  it  was  that  the  patient  had  been  using 
a  gargle  of  the  solution  of  the  chlorid  of  iron  on  a  fetid  surface. 

Finally  the  growth  becomes  apparent  to  external  palpation,  perforating 
the  laryngeal  cartilages,  which  crackle  under  the  finger  on  pressure.  It  may 
even  perforate  the  skin  and  appear  as  a  fungous  mass  externally.  The  last 
phases  of  the  disease  present  a  most  pitiable  aspect  of  human  suffering. 
Tracheotomy  has  long  since  become  necessary.  Granulations  block  the  tube 
and,  growing  below  it,  slowly  suffocate  the  patient.  Continual  cough,  inability 
to  swallow,  lancinating  pains,  and  the  foul  odor  make  a  picture  which  every 
laryngologist  should  have  in  mind  in  considering  the  treatment  of  the  disease 
in  its  early  stages.  Pieces  of  necrosed  cartilage  are  coughed  out,  or  portions 
of  the  tumor  may  fall  into  the  trachea  and  bronchi.  Perforation  of  the 
esophagus  frequently  supervenes  and  foo<l  may  penetrate  the  bronchial  tubes. 
Hemorrhage  is  sometimes  abundant,  although  blood  is  usually  only  mixed 
with  the  copious  discharges  from  the  throat.  Perforation  of  the  carotid  may, 
however,  end  the  case.  Death  may  come  thus,  or  from  exhaustion,  or  from 
supervening  pneumonia  due  to  penetration  of  pieces  of  the  growth  or  food 
and  blood  into  the  lungs — the  so-called  "  Schluck  Pneumonic."  Suffocation 
is,  therefore,  not  the  only  termination  of  the  disease,  although  it  is  a  fre- 
quent one. 

Diagnosis. — The  laryngoseopical  aj)pearances  of  laryngeal  cancer  must  be 
considered  in  connection  with  its  differential  diagnosis,  so  far  as  its  initial 
stages  are  concerned.  Its  differentiation  from  papilloma  ■  has  already  been 
alluded  to.  In  its  incipient  stages  epithelioma  frequently  resembles  the 
benign  gro\v,th.  At  other  times  a  flat,  indolent  ulcer  on  the  vocal  cord  may 
be  seen  at  the  first  laryngoseopical  examination.  When  the  edges  are  infil- 
trated and  round  we  may  suspect  carcinoma,  but  sometimes  this  is  not  the 
appearance.  The  edges  may  be  more  or  less  flat  and  sharp-cut.  Anti- 
syphilitic  treatment  in  decisive  doses  of  mercury  and  the  iodid  of  potash 
must  be  given  while  a  microscopical  examination  is  being  made.  Tuberculosis 
must  be  thought  of,  and  an  examination  of  the  lungs  for  physical  signs,  and 
of  the  sputum  for  bacilli,  must  be  made. 

When  the  growth  occurs  in  the  ventricles  of  the  larynx,  the  problem  is 
a  much  harder  one  to  solve.  We  find  a  smooth  swelling  presenting  above 
the  cords.  Being  covered  by  mucous  membrane  it  is  impossible  to  remove  a 
piece  for  examination.  There  is  a  limitation  or  entire  abolition  of  movement 
of  that  side  of  the  larynx.  There  is  nothing  to  be  done  but  to  try  to  ex- 
clude a  syphilitic  gumma  by  the  vigorous  administration  of  the  iodid  of 
potash.  Once  I  saw  such  a  growth  which  was  evidently  tubercular.  We 
must  remember  that  cancer  may  coexist  cither  with  a  syphilitic  history  or 
pulmonary  phthisis.  We  must  also  remember  that  the  administration  of  the 
iodid  of  potash  may  cause  a  sensible,  although  temporary,  diminution  in  the 
size  of  a  cancerous  swelling.  As  Friinkel  says,  it  seems  as  though  the  dis- 
ease was  simply  catching  its  breath  for  a  fresh  start.  The  surface  finally  is 
involved  and  the  diagnosis  becomes  evident. 

The  appearance  of  the  growth,  which  in  the  early  stages  vai-ies  so,  in  the 
later  stages  is  more  uniform  and  characteristic.  The  uk^er  of  cancer  then 
differs  in  no  way  from  its  appearance  elsewhere.  A  fungous  mass  covered 
by  grayish  or  whitish  secretion  fills  the  larynx  luore  or  less  completely.  The 
growth  eats  into  the  cartilages,  causing  the  swelling  characteristic  of  peri- 
chondritis. It  has  nearly  always,  even  in  the  initial  stages,  burrowed  more 
deeply  into  the  underlying  tissues  than  appears  on  the  surftice.    It  grows 


1112         NEOPLAi^MS  OF  THE  UPPER  AIR-PASSAGES. 

upward  over  the  top  of  the  larynx,  infiltrating  the  surrounding  tissues  and 
producing  then  marked  glandular  involvement. 

Scnion  has  pretty  conclusively  settled  by  his  statistics  the  question  of  the 
degeneration  of  a  benign  into  a  malignant  growth  of  the  larynx.  The  ex- 
ceeding rarity  and  doubtfulness  of  this  occurrence  was  one  of  the  assei'tions 
of  pathologists  which  clinicians  had  been  loath  to  accept.  In  only  45  out  of 
the  10,747  cases  reported  did  this  seem  possible  ;  while  as  following  upon 
endo-laryngeal  operations  it  was  only  reported  33  times.  Many  of  these  re- 
ports render  the  opinions  expressed  extremely  doubtful ;  so  that  excluding 
all  but  the  certain  cases,  Semon's  proportion  is  1  to  1645  of  malignant  degen- 
eration after  endo-laryngeal  operation.  And  after  all,  we  may  say  that  the 
proof  is  necessarily  a  pod  hoc,  ergo  propter  hoc,  argument.  We  must  allow 
the  possibility  of  a  benign  tumor  l)ecoming  malignant,  although  the  strongest 
microscopical  proof  must  be  reciuired  to  admit  of  its  probability  in  any  case. 

The  prognosis  of  laryngeal  carcinoma  is,  of  course,  very  bad;  but  the 
statistics  hereafter  quoted,  it  should  be  remembered,  include  many  cases  in 
which  the  growth  was  not  confined  to  the  ''box  of  the  larynx." 

The  same  rule  here  holds  good,  as  to  the  difference  in  the  prognosis  of 
those  cases  operated  on  early  and  those  operated  on  late,  as  elsewhere  in  the 
body  ;  although  the  cartilaginous  walls  shutting  off  the  growth  from  sur- 
rounding tissues  wotdd  seem  theoretically  to  give  the  incipient  cases  an  espe- 
cially good  prognosis.    Without  operation  all  cases  die  miserably. 

Treatment. — Of  late  years  the  conviction  has  grown  among  laryngolo- 
gists  that  every  primary  intrinsic  carcinoma  of  the  larynx  in  its  early  stages 
is  a  case  for  extra-laryngeal  rather  than  endo-laryngeal  operation.  The 
diagnosis  once  made,  the  laryngologist  should  see  noVi  me  tangere  written  in 
the  larynx  of  every  case.  No  ojierator,  however  skilled,  can  ever  be  sure  that 
he  has  removed  the  infiltrating  cancer-cells.  There  is  every  reason  to  believe 
that  cancer  is  a  local  disease,  which,  if  disturbed  by  any  operative  procedures 
short  of  extirpation,  is  apt  to  spread  rapidly  beyond  the  reach  of  the  knife. 
Friinkel  and  Moure  both  state  their  belief  that  the  removal  of  pieces  for 
histological  examination  does  no  harm,  but  that  the  wound  usually  heals  over. 
The  majority  of  observers,  however,  do  not  agree  to  this.  Doubtless,  in- 
effectual tampering  with  an  already  malignant  though  quiescent  growth  has, 
by  its  results,  given  rise  to  the  opinion  formerly  held  by  some,  that  such  pro- 
ce<lures  were  the  exciting  cause  of  a  malignant  degeneration. 

No  rules  for  operation  can  be  laid  down  that  will  apply  to  every  case. 
In  a  general  way  it  may  be  said  that  all  cases  which  are  confined  to  the  in- 
terior of  the  larynx  and  in  which  there  is  no  glandular  involvement  are 
cases  for  operation  by  laryngectomy  or  some  of  its  modifications.  Excision, 
according  to  Powers  and  White,'  has  been  performed  upwards  of  300  times. 
From  them  I  quote  the  following  table,  which  gives  at  a  glance  a  general 
report  of  the  results  attained  : 

].  Total  Excision  of  the  Larynx. 

Cases  reported  prior  to  .January,  1892    180 

Died  as  result  of  operation   72 

Died  in  first  year,  5  from  recurrence   ^ 

Recurred  in  first  year,  either  dead  or  living  when  reported   51 

Recurred  after  1  year  (IH  months  2,  2  years  2,  2  years  1  montii,  2  yeare  7 

montlis.  3  years  4  months,  9  years)  .   8 

Reportefl  in  first  year,  free   16 

Reported  in  second  year,  free   11 

Reported  in  tliird  year,  free   3 

Reported  after  3  years,  free   11 

'  Medical  Record,  March  23,  1896. 
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2.  Partial  Excision  of  the  Larynx. 

Cases  reported  prior  to  January,  1892    77 

Died  as  result  of  operation  (8  weeks)   26 

Died  in  tirst  three  years  (3  from  recurrence)   5 

Kecurrence  in  first  year,  eitlier  dead  or  living  when  reported   17 

Recurrence  after  1  year  (13  niontlis,  16  months,  17  months)   3 

Reported  in  first  year,  free   13 

Reported  in  second  year,  free   4 

Reported  in  third  year,  free   2 

Reported  after  3  years,  free   7 

After  what  has  been  said  of  the  course  of  laryngeal  cancer  left  to  itself, 
it  will  be  admitted  that  the  many  cases  who  died  as  a  result  of  operation  are 
not  to  be  looked  upon  as  necessarily  an  argument  against  the  procedure  ;  nor 
are  the  cases  of  complete  recovery  to  be  looked  upon  as  unqualified  successes. 
The  loss  of  a  larynx  is  a  terrible  mutilation  of  the  human  organism,  and  the 
after-life  of  the  patient,  with  or  without  an  artificial  vocal  apparatus,  is  not 
an  enjoyable  existence.  Gussenbauer  and  Wolf  have  invented  mechanisms 
which  permit  these  patients  to  produce  articulate  speech  ;  but  many  cases 
have  been  reported  in  whom  some  fold  of  tissue  has  been  formed  by  nature 
to  serve  as  a  vibratiug  membrane  in  the  production  of  sound  and  its  modifi- 
cation by  the  li])s  and  tongue  into  speech. 

Cohen's  well-known  case  of  adeno-carcinoma,  in  which  the  larynx  and 
upper  part  of  the  trachea  being  removed,  the  remaining  tracheal  orifice  was 
.stitched  to  the  skin  above  the  episternal  notch,  is  still  alive  (November,  1896) 
— nearly  five  years  after  operation — and  he  speaks  hoarsely,  but  distinctly, 
by  means  of  swallowed  air  which  he  holds  in  a  kind  of  a  pouch  in  his 
pharynx  and  expels  past  some  vibrating  fold  of  mucous  membrane  in  the 
neighborhood  of  the  pillars  of  the  fauces.  He  breathes  without  cannula 
through  the  cervical  opening. 

Excision  of  the  larynx  is  an  operation  \vhich,  in  fairness  to  the  patient, 
should  only  be  performed  by  a  surgeon  skilled  in  all  the  technic  of  modern 
surgical  methods  and  equipped  by  previous  surgical  experience  with  the 
ability  and  presence  of  mind  to  meet  grave  and  often  unexpected  problems 
which  may  arise  during  its  performance.  Cohen  and  especially  Semon  ^  are 
the  laryngologists  who  have  had  the  most  gratifying  results  in  these  opera- 
tions ;  but,  as  a  rule,  it  is  not  a  task  to  be  undertaken  by  even  the  experienced 
laryngologist. 

In  many  cases  the  tumor  has  spread,  either  by  direct  growth  or  by  metas- 
tasis, beyond  the  larynx.  The  inclusion  of  these  in  the  tables  given  is  what 
makes  the  percentages  of  recurrence  and  death  so  high.  In  each  ca.se,  as  it 
is  met,  a  decision  as  to  a  radical  operation  or  a  palliative  treatment  is  to  be 
decided  on  its  merits  and  according  to  the  wishes  of  the  patient,  when  the 
conditions  are  explained  to  liim.  Tracheotomy  for  the  passage  of  air  is 
always  indicated,  and  even  gastrotomy  for  the  introduction  of  food  may  be  a 
means  of  prolonging  a  miserable  existence. 

Sarcoma  of  the  I^arynx. — Bergeat^  has  presented  the  mf)st  comjilete 
and  exhaustive  review  of  the  re{)orts  of  sarcoma  of  the  larynx  yet  published. 
His  list  is  as  follows  : 


I^aryngeal  sarcoma,  primary   85 

Larynj^eal  sarcoma,  secondary,  by  continuity  1 0 
Laryngeal  sarcoma,  secondary,  by  metas- 

tnsis  ,   2 

Doubtful   17 


Tracheal  and  bronchial  sarcoma,  primary  .  7 
Tracheal  and  bronchial  sarcoma,  secondary 

in  man  "  9 

Tracheal  and  bronchial  sarcoma,  secondary 

in  animal  (dog)  ,  '.1 

11 


'  Semon  (Lavcfll,  Dec.  15,  1894,  el  seq.),  in  a  series  of  private  cases,  has  attained  the  best 
results  hitherto  published.  '  Monalnchrift  fiir  Ohrcnheilkunde,  18'.)5,  Nos.  8  and  12. 
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Reports  of  the  following  cases  (not  included  in  Bergeat's  tables)  are  at 
hand  : 

Ch!ii)i)ell,'  female,  aged  32,  symptoms  4  years.  Sarcoma  (perithelioma) 
of  epiglottis,  very  large,  pedunculated,  removed  with  hot  snare ;  weight  360 
grains  ;  size  4^  X  3f  inches  in  circumference. 

Thompson,'^  male,  aged  35,  blacksmith,  symptoms  6  months,  right  side  of 
larynx,  laryngectomy. 

Mackenzie  says  that  he  had  seen  only  5  cases  of  sarcoma  of  the  larynx. 
As  he  had  seen  53  cases  of  carcinoma,  we  have  the  ratio  in  his  experience  of 
about  1  to  10.  Schmidt's  projwrtion,  it  will  be  seen,  is  3  to  75  or  1  to  25  ; 
while  Bergeat  (piotes  Gurlt  as  giving  the  general  relative  occurrence  through- 
out the  body  as  1  to  13.  Bosworth,  (juoting  Gurlt,  says  that  out  qf  848 
sarcomata,  the  larynx  was  the  seat  of  disease  in  only  1  case. 

In  Bergeat's  tables,  out  of  66  cases  of  primary  sarcoma,  48  were  of  the 
male  sex  and  18  female — in  general,  he  says,  sarcoma  occurs  in  men  10  per 
cent,  more  frequently.  It  occurred  in  men  almost  twice  as  frequently  (15) 
from  50  to  60  as  in  any  other  decade ;  the  next  in  fre({uency  (8)  being  from 
40  to  50.  The  youngest  was  7  years  old;  the  oldest  81.  In  women  it 
occurred  from  21  to  53  inclusive,  there  b(!ing  5  each  from  30  to  40  and  from 
40  to  50,  and  only  2  from  50  to  60.  Curiously  enough  he  notes  its  more 
frequent  occurrence  in  people  who  came  often  in  contact  with  horses. 

In  variety  they  were  spindle-celled,  22;  round-celled,  12;  alveolar,  5  or 
6;  mixed,  4;  giant-celled,  2  or  3  ;  fihro-myxoniatous,  1. 

It  had  its  origin  most  frequently  on  the  vocal  cords,  but  also  occurred  in 
almost  every  other  locality.  On  the  vocal  cords  and  epiglottis  the  spindle- 
celled  sarcoma  was  almost  the  exclusive  form  found.  No  instance  is  recorded 
in  which  the  growth  originated  in  the  larynx  and  spread  to  tlie  pharynx  ; 
the  secondary  invasion  was  always  the  other  way.  Erosion  and  perforation 
of  cartilage  were  rarely  observed.  In  spite  of  the  numerous  observers  who 
have  drawn  attention  to  the  lateness  of  glandular  involvement  in  laryngeal 
carcinoma,  Bergeat  noted  it  in  15  per  cent,  of  the  cases  of  laryngeal  sarcoma. 
This  was  especially  marked  with  the  round-celled  and  alveolar  sarcomata. 
The  course  of  these  forms  is  frequently  very  rapid ;  but  the  duration  of 
sarcoma  of  the  larynx  seems  to  vary  greatly,  the  symptoms  sometimes  dating 
back  only  a  few  weeks  and  sometimes  running  back  for  several  years ;  some 
of  the  cases  having  lived  as  long  as  7,  8,  and  10  years.  Pain  and  dyspnea 
are  not  so  prominent  as  in  carcinoma,  and  ulceration  is  also  not  so  usually 
observed.  The  general  health  is  frequently  not  seriously  aflPected  ;  but  there 
is  the  greatest  variation  in  the  severity  of  the  sym]itoms. 

Diagnosis  from  carcinoma  is  usually  impossible  without  a  microscopical 
examination.  The  same  caution  must  be  observed  here  as  elsewhere  in 
distinguishing  small  round-celled  sarcomata  from  syphilitic  and  other  granu- 
lomata.  In  summing  up  all  the  cases,  as  Bergeat  has  done,  it  is  seen  that 
the  average  course  and  clinical  picture  differ  materially  from  those  of  car- 
cinoma, and  yet  in  any  given  case  the  differential  diagnosis  upon  these  alone 
is  not  satisfactory.  iSergeat  lays  some  stress  on  a  striking  yellow  color 
which  is  sometimes  observed  in  snrooma,  but  never  in  carcinoma,  on  the 
slower  growth,  the  later  and  more  infre(iuent  ulceration.  Sarcoma  is  some- 
times pedunculated.  There  are  rarely  any  sharp-pointed  projections,  but 
they  are  usually  round  and  broad. 

Prognosis. — In  a  general  way  the  ])rognosis  after  all  methods  of  opera- 
ting is  better  than  in  carcinoma,  one  case  of  total  extir])ation  being  well  and 

>  Laryngeal  Neoplarnia,  case  2.  *  The  Medical  News,  Oct.  26,  1895. 
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able  to  work  after  fifteen  years ;  and  in  one  case  the  duration  was  twenty -one 
years,  during  which  many  endo-laryngeal  operations  were  performed.   In  the 
larynx,  as  elsewhere,  there  are  many  cases  in  which  tiie  diagnosis  is  a  matter 
of  considerable  doubt,  even  with  microscopical  examination. 
Treatment. — The  same  indications  obtain  as  in  carcinoma. 

NEOPLASMS  OF  THE  TRACHEA. 

Avellis '  gives  a  r^sumd  of  the  literature  of  benign  tracheal  growths.  He 
refers  to  17  reports,  making  with  his  own  about  20  undoubted  cases.  A  few 
have  been  reported  since  1892.^ 

Many  cases  are  reported  of  granulation-papillomata  and  polypi  around 
tracheotomy-wounds,  and  a  few  cases  are  recorded  of  the  projection  of  pieces 
of  thyroid  hypertrophies  into  the  trachea.  There  are  also  some  reports  in 
which  it  seems  evident  that  the  growths  really  sprang  wholly  or  principally 
from  the  subglottic  portion  of  the  larynx.  The  benign  growths  were  usuall}"" 
papillomata  or  fibromata.  An  adenoma  and  a  chondroma  have  also  been 
noted ;  but  we  may  be  permitted  to  doubt  the  nature  of  these,  since  the 
former  is  so  rare  anywhere  in  the  air-track  and  of  such  a  doubtful  nature 
when  reported,  and  chondroma  is  apt  to  be  confounded  with  ecchondrosis. 
Ecchondroses  pure  or  partially  ossified  have  often  been  noted  post  mortem. 

Carcinoma  of  the  trachea  is  so  rare  tliat  when  Cornil  and  Ranvier  pub- 
lished their  Avork  in  1884  they  denied^  absolutely  that  it  ever  occui'red  there 
primarily.  Nevertheless,  several  had  been  reported.  Ten  years  later  Pogre- 
binski*  was  able  to  give  abstracts  of  13  reports  of  carcinoma  of  the  trachea^ 
3  of  which  he  looked  upon  as  doubtful,  while  1  was  known  to  have  started 
in  the  esophagus.  To  tliis  number  he  adds  a  case  of  his  own,  an  epithelioma 
primary  in  the  trachea.  Many  of  these  cases  were  of  the  encephaloid 
variety.  There  are  a  number  of  other  cases  reported  in  which  the  trachea 
was  secondarily  involved  from  growths  in  the  esophagus  and  in  the  thyroid 
gland.  Not  included  in  this  list  is  a  doubtful  case  of  Schmidt's  and  a  genuine 
case  described  by  Oestreich.^  Another  case  is  referred  to  in  the  Ccntralbl.  fiir 
LaryngoL,  viii.  p.  396.  We  have  seen  that  in  Bergeat's  tables  but  7  cases 
of  primary  tracheal  sarcoma  are  on  record,  thus  refuting  the  statement  of 
Koch,"  that  sarcoma  is  the  more  frequent  malignant  neoplasm. 

The  chief  symptom  is  dyspnea,  and  when  dyspnea  occurs  from  a  tracheal 
growth,  that  growth  always  dangei'ously  occludes  the  air-way.  In  the  upper 
part  of  the  trachea  always,  and  in  the  lower  part  usually,  the  laryngoscope 
will  reveal  the  nature  of  the  trouble.  The  physical  characteristics  of  the 
growths  differ  in  no  way  from  similar  neoplasms  in  the  larynx.  A  low 
tracheotomy  may  gain  time  for  a  more  extensive  opening  of  the  air-tube  and 
extirpation  of  a  l)enign  growth.  Many  cases  of  death  from  it  are  on  record  ; 
but  endo-tracheal  operations  are  usually  im])ractieable.  Malignant  growths 
are  almost  uniformly  unrelieved  and  fiatal  ;  although  in  Schmidt's  case  of 
epithelioma,  diagnosticated  microscopicially  by  Woigert,  the  patient  was  alive 
two  years  after  operation.  Dyspnea  without  other  symptoms  usually  apjiears 
so  late  that  in  malignant  cases  the  patients  present  themselves  onlv  when 
their  condition  is  hopeless.  Indeed,  many  of  the  rejiorts  are  from  the  post- 
mortem table. 

'  MnnatHch.f.  Olirmheilh:,eic.,  1892,  No.  7,  p.  195. 

2  Cmtralhl.  f.  La,-yngolo(;ie,  1892,  viii.  pp.  104-492;  1894,  x.  p.  100;  1895,  xi.  p.  134. 
»  Vol.  ii.  p.  G5.  En^me  dc  Lnryngolorpe,  1894,  No.  12,  p.  441. 

*  DmUtch.  med.  Wocli.,  1895,  p.  34.  «  Ann.  den  Maladies  de  I' Oreille,  etc.,  1890,  p.  682. 
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INJURIES  AND  DEFORMITIES  OF  THE  NOSE  AND 

THROAT. 
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Injuries  of  the  nose  may  be  considered  under  the  following  heads:  (1) 
contusions,  wounds,  and  burns;  (2)  fractures  of  the  bones  and  cartilages; 
and  (3)  dislocations  of  the  bones  and  cartilages. 

CONTUSIONS,  WOUNDS,  AND  BURNS  OF  THE  NOSE. 

Contusions. — Owing  to  the  })roniinent  and  unprotected  position  of  the 
nose,  it  is  subject  to  frequent  injuries.  The  most  frequent  of  such  injuries 
are  contusions  caused  by  falls  or  by  blows  inflicted  upon  the  nose  with  the 
fist  or  any  hard  substan(!C.  There  is,  according  to  the  amount  of  the  imping- 
ing force,  more  or  less  hemorrhage  from  the  nose,  and  ecchymosis  at  the  point 
of  injury.  When  the  injury  is  confined  to  the  upper  part  of  the  nose,  it  is 
followed  by  more  extravasation  of  blood  into  the  loose  cellular  tissues  at  the 
base  of  the  nose  and  around  the  eyes,  and  also  by  much  more  swelling  of  the 
soft  parts,  than  when  tiie  injury  is  confined  to  the  end  or  lower  part  of  the 
nose,  owing  to  the  firmness  of  the  tissues  in  the  latter  region. 

Treatment. — When  the  injury  is  comparatively  slight  it,  as  a  rule,  gives 
rise  only  to  moderate  epistaxis,  from  the  rupture  of  the  capillaries  of  the 
pituitary  membrane  (usually  at  the  juncture  of  the  bony  with  the  cartilag- 
inous portion  of  the  septum),  which  generally  stops  spontaneously.  Severe 
lesions,  and  sometimes  even  slight  injuries,  will  be  followed  by  profuse  and 
persistent  hemorrhage,  owing  to  the  great  vascularity  of  the  pituitary  mem- 
brane, or  to  a  hemorrhagic  tendency,  requiring  the  application  of  pressure, 
or  cold  externally,  or  tamponing  of  the  nose.  The  simplest  manner  in  which 
pressure  can  be  applied  is  by  grasping  the  nose  firmly  between  the  thumb 
<and  forefinger  as  close  to  the  face  as  possible.  In  this  manner  hemorrhage 
from  tlie  anterior  portion  of  the  nose  can  be  immediately  arrested  ;  and  at 
the  same  time  by  holding  the  head  forward,  so  as  to  allow  the  blood  to  grav- 
itate into  the  dependent  portion  of  the  nose,  a  clot  is  formed,  which  will  favor 
the  arrest  of  hemorrhage  in  the  deeper  parts. 

In  severe  injuries  there  may  be  an  effusion  of  blood  between  the  laminae 
of  the  septum,  causing  what  is  termed  a  bloody  tumor,  which  if  allowed  to 
remain  until  decomposition  takes  place,  will  result  in  abscess  of  the  septum 
(Fig.  639).  This  should  be  incised  through  the  nostril  and  thoroughly  evac- 
uated, and  the  cavity  irrigated  with  bichlorid  solution,  1  :  5000.  Gentle  press- 
ure should  then  be  applied  to  each  side  of  the  septum  by  means  of  a  clamp 
having  the  arms  covered  with  gauz(!  or  aseptic  cotton,  so  as  to  obliterate  the 
cavity  and  maintain  coaptation  until  healed. 

Wounds. — Wounds  of  the  nose  may  be  divided  into  incised,  lacerated, 
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and  punctured  wounds,  according  as  they  are  produced  by  cutting,  blunt  or 
bruising,  or  pointed  instruments.  They  may  atlect  the  soft  parts  alone  ;  the 
soft  parts  and  bones  and  cartilaginous  framework ;  or  the  soft  parts,  hard 
parts,  and  pituitary  membrane.  They  may  also  be  so 
extensive  as  to  involve  the  nasal  fossae,  the  orbit,  and 
the  accessory  sinuses  of  the  nose,  and  even  the  cranial 
cavity. 


(a)  Incised  loounds  may  vary  from  a  slight  cut  of 
skin  to  the  complete  severance  of  the  organ.  They 


Fig.  639— Abscess  of 
the  nasal  septum,  show- 
ing swelling  on  both 
sides. 


the 

may  be  vertical,  transverse,  or  oblique 

Simple  incised  wounds  of  the  skin  are  of  importance 
only  so  far  as  they  cause  disfigurement.  In  case  of  ver- 
tical wounds  the  edges  of  the  skin  come  together  very 
readily  and  can  be  easily  held  in  position  by  adhesive 
plaster  or  styptic  collodion  ;  whereas  in  transverse  wounds 
there  is  more  retraction  of  the  parts,  which  necessitates 
the  uniting  of  the  edges  of  the  skin  with  fine  sutures. 
Special  care  must  be  exercised  when  the  inferior  por- 
tion and  wings  of  the  nose  are  involved,  because  the 
elasticity  of  the  cartilages  of  the  alse  tends  to  separate 
the  parts,  while  the  functional  importance  is  great. 

Transverse  inci.sed  wounds,  involving  the  deeper 
structure  of  the  nose,  may  allow  the  end  of  the  nose  to  drop  down  on  the 
upper  lip,  held  only  by  the  septum  and  tissues  at  the  base  of  the  nose.  In 
some  instances  a  transverse  incised  wound  may  be  so  extensive  as  to  pass 
through  the  nose,  involving  the  deeper  structure  and  the  maxillary  bones. 
Larrey  reports  a  casein  which  with  "  un  coup  de  sabre"  the  inferior  half 
of  the  nose,  the  corresponding  two  sides  of  cheek  and  upper  lip,  and  the 
two  maxillary  bones  were  divided  clear  to  the  palate.  The  parts  were  care- 
fully sutured  in  place,  with  complete  recovery  in  forty-five  days. 

In  other  cases  the  nose  may  hang  by  a  slender  pedicle  or  be  completely 
severed.  A  number  of  cases  are  recorded  in  which  the  union  took  place 
when  the  nose  was  set  on  again  after  it  had  been  severed  for  several  hours. 
In  Cagarlinge's  ^  well-known  case  it  was  detached  five  and  one-half  hours, 
and  in  Garenot's  case  the  severed  end,  which  had  been  bitten  off,  was 
recovered  from  the  sewer  into  which  it  had  been  thrown.  It  Avas  cleansed 
with  warm  w'ater,  reapplied,  and  on  the  fourth  day  was  quite  firmly  united. 
In  all  cases,  even  if  a  number  of  hours  have  elapsed  since  the  accident  took 
place,  attempts  should  be  made  at  the  restoration  of  the  part  by  carefully 
cleansing  the  detached  parts  with  warm  sterilized  normal  salt  solution,  and 
scarifying  or  scraping  the  raAV  surface  to  encourage  its  attachment. 

Galin  and  Hoffacker  claim  an  advantage  in  waiting  a  short  time  before 
restoration  of  the  severed  end  by  reason  of  there  being  a  complete  arrest  of 
hemorrhage.  The  surfaces  can  be  thoroughly  cleansed,  and  the  danger  of 
formation  of  blood-clots  between  the  surfaces  will  thereby  be  avoided.  In 
attaching  the  severed  portion  the  soft  parts,  including  the  cartilaginous  j)or- 
tion,  should  be  carefully  stitched  together,  and  the  interior  of  the  nose  should 
be  tamponed  with  antisej)tic  gauze  to  protect  the  parts  from  the  inside  and 
to  maintain  the  nostrils  in  their  normal  form.  The  union,  as  a  rule,  takes 
place  slowly;  the  end  may  remain  cold  and  pale  fi)r  twelve  hours  or  even 
two  or  three  days,  and  therefore  we  must  not  be  in  haste  to  regard  the  oper- 
ation ae  a  failure. 

'  Traile  ilea  Operations  de  Chirurgie,  1724,  Chap,  ili.,  Art.  2,  Obs.  6. 
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{())  Lacerated  lontcndii  are  usually  produced  by  blunt  instruinonts,  falls 
on  angular  or  rough  surflices,  projectiles,  etc.  Wounds  from  blunt  instru- 
ments are  usually  attended  with  a  fracture  or  dislocation  of  the  nasal  bones. 

Jn  case  of  ])ro)octiles,  where  a  bullet  comes  from  a  lateral  direction,  it 
usually  passes  through  the  nose,  involving  both  walls;  but  in  case  of  spent 
bullets  they  may  penetrate  only  one  wall  of  the  nose  and  lodge  in  the  meatus, 
the  orbit,  in  an  accessory  sinus,  or  they  may  penetrate  the  brain.  In  some 
oases  the  wad  of  a  gun  may  be  forced  into  the  wound  with  the  bullet  and 
remain  there  as  a  foreign  substance.  In  one  case  reported  by  Legouest,  the 
wad  of  a  gun  was  found  astride  of  the  septum.  Tlu;  skin  cicatrized  after  its 
introduction  and  the  accident  was  forgotten.  There  was  a  continuous  fetid 
discharge  from  the  nose,  and  after  four  years  the  wad  was  discovered  during 
a  rhinoscopic  examination  and  removed.  The  treatment  of  lacerated  wounds 
of  the  nose  requires  especial  care  to  render  the  parts  aseptic  and  to  coaptate 
the  skin  and  maintain  the  normal  contour  of  the  nose,  as  far  as  possible. 

(c)  PiiHGtiired  looundu  are  produced  by  sharp-jiointed  instruments.  In 
some  cases  the  instrument  or  foreign  body  may  enter  through  the  nasal  fossaj 
and  penetrate  the  cranial  cavity  through  the  cribriform  plate  of  the  ethmoid 
bone,  without  external  manifestation  of  the  injury.  Punctured  wounds  of 
the  base  of  the  nose  are  frequently  followed  by  emphysema  of  the  soft  |)arts, 
owing  to  the  looseness  of  tlie  connective  tissue  in  this  region.  This  takes 
place  most  frequently  when  the  penetrating  wound  of  the  nose  communicates 
with  the  nasal  cavity,  and  the  emphysema  is  caused  by  the  air  being  forced 
through  this  opening  under  the  skin  when  the  patient  blows  his  nose,  or 
during  forcible  expiration  through  the  nose.  It  accordingly  appears  quickly, 
giving  the  sensation  of  a  sharp,  hot  streak  as  the  air  is  forced  under  the  skin. 
It  may  be  limited  to  the  superior  part  of  the  nose,  where  the  cellular  tissue 
is  quite  loose,  or  it  may  extend  to  the  eyelids,  and  sometimes  to  the  neigh- 
boring portion  of  the  face.  Slender  instruments,  or  such  foreign  bodies  as 
knives,  pencils,  and  the  like,  may  penetrate  the  walls  of  the  nose  and  break 
off,  remaining  in  the  wound. 

Treatment. — Simple  punctured  wounds  of  the  external  nose,  as  a  rule, 
require  only  ordinary  antiseptic  care.  In  complicated  cases,  however,  in 
which  the  end  of  the  instrument  has  broken  off  and  remains  as  a  foreign 
body,  it  must  be  extracted  either  through  the  wound,  from  the  interior  of  the 
nose,  or  removed  through  an  artificial  opening,  and  the  wound  afterwards 
treated  as  an  incised  wound.  Each  case,  however,  must  be  treated  according 
to  the  peculiarity  of  the  conditions  found.  The  emphysema  of  the  face 
which  sometimes  accompanies  punctured  wounds  of  the  nose  usually  sub- 
sides in  a  short  time,  although  the  disappearance  can  be  hastened  by  poul- 
tices and  compression. 

Burns  and  Scalds. — Burns  and  scalds  of  the  nose  do  not  differ  in  their 
nature  and  treatment  from  burns  and  scalds  of  other  portions  of  the  body. 
They  are  of  special  significance  only  so  far  as  the  resulting  cicatrices  cause 
distortion  of  the  organ  and  contraction  of  the  nasal  ])assages.  It  is  there- 
fore during  the  healing  process  of  the  burn  or  scald  that  we  should  give 
particular  attention  to  jjrevent  any  such  complication. 

The  contraction  of  the  burn  can  be  overcome  in  a  great  measure  by  re- 
sorting to  skin-grafting  before  the  wound  is  healed,  thereby  replacing  the 
skin  that  has  been  destroyed  and  preventing  the  formation  of  cicatricial 
tissue,  by  which  the  edges  of  a  wound  are  forcibly  drawn  together.  Sjiecial 
care  should  be  taken  in  this  particular  when  the  nasal  orifices  arc  involved. 
Ivory  or  vulcanite  plugs  or  tubes  should  be  inserted  into  the  nostrils  to  keep 
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the  nasal  openings  widely  dilated,  until  all  tendency  to  contraction  of  the 
tissues  has  jiassed.  When,  however,  this  contraction  of  the  tissues  has  taken 
place  and  the  nasal  orifices  have  become  greatly  narrowed,  the  treatment  to 
be  adopted  is  described  under  the  head  of  Stenosis  of  the  Nasal  Passages. 


FRACTURES  OF  THE  BONES  AND  CARTILAGES  OF  THE  NOSE. 

Fractures  and  dislocations  of  the  nose  may  vaiy,  according  to  the  severity 
of  the  injury,  from  .simple  displacement  of  some  one  of  the  bones  of  the 
nose,  without  wounding  the  skin,  to  compound  comminuted  fracture  of  the 
bones,  attended  with  more  or  less  destruction  and  escape  of  the  bony  frag- 
ments, resulting  in  marked  distortions  and  permanent  disfigurement  of  the 
nose. 

Fractures  of  the  bones  of  the  nose  are  comparatively  rare  when 
we  consider  the  prominent  and  exposed  position  of  the  nose  and  the  fre- 
quency with  which  bodily  injuries  occur.  This  is  accounted  for  somewhat 
by  the  yielding  condition  of  the  cartilaginous  portion  of  the  nose,  which 
more  or  less  resists  fracture,  and  the  arched  form  of  the  osseous  portion  or 
bridge  of  the  nose,  which  enables  it  to  withstand  a  considerable  amount  of 
external  force.  The  nose  is  also  in  many  cases  protected  by  the  jjrominence 
of  the  frontal  bone. 

Fracture  of  the  nose  is  more  frequent  in  men  than  in  women,  and  also 
more  frequent  in  adults,  owing  to  the  cartilaginous  and  more  yielding  char- 
acter of  the  parts  in  the  young. 

Fractures  of  the  nose  always  result  from  force  applied  externally,  oftenest 
in  the  form  of  blows  or  falls  directly  on  the  nose.  They  are  usually  attended 
with  lesions  of  the  integument,  and  are  frequently  associated  with  fractures 
of  the  nasal  process  of  the  superior  maxilla,  together  with  dislocation  or 
fracture  of  the  nasal  septum.  In  severe  injuries  the  osseous  portion  of  the 
nasal  septum,  together  with  the  nasal  bones,  has  been  driven  backward  into 
the  brain. 

Such  injuries  are  usually  attended  with  severe  hemorrhage  and  escape  of 
cerebral  matter,  with  all  the  symptoms  of  fracture  at  the  base  of  the  cranium, 
and  are  generally  fatal. 

Fractures  of  the  bones  of  the  nose  are 
almost  always  bilateral,  unilateral  fractures 
being  rare.  In  some  cases,  when  the  force  is 
applied  entirely  to  one  side,  fracture  of  the 
bone  on  this  side  may  be  attended  with  dislo- 
cation of  the  bone  on  the  opposite  side,  to- 
gether with  lateral  dislocation  of  the  nasal 
septum,  as  represented  in  Fig.  640. 

Fractures  of  the  nose  may  be  divided  into 
mmple,  comm  'muted,  and  compound.  In  simple 
fractures  of  the  nose  the  line  of  the  fracture 
may  be  vertical,  oblique,  or  transverse,  accord- 
ing to  the  direction  of  the  blow.  In  vertical 
fractures  one  fragment  may  slide  under  the 
edge  of  the  other,  the  latter  ]>rotruding  suffi- 
ciently to  form  a  ridge  readily  felt  by  the 
finger.  In  oblique  or  transverse  fractures 
the  lower  fragment  is  depressed ;  the  ujijier 
fragment  remains  unbroken  and,  accordingly,  maintains  its  normal  position. 


Fio.  1,11).— Finctnre  of  the  right 
nasal  bono  and  clisplacemcnt  of  the 
left,  with  lateral  dislocation  of  the 
nasal  septum. 
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In  a  cunimimited  fracture  tlu;  fraginents  are  more  or  less  numerous,  nnd  in 
case  it  is  compound  they  may  escape  tlirouoh  (he  wound  and  thereby  he 
destroyed  and  lost.  Simple  fractnres  may  exist  witiiont  any  resultinjr  dis- 
figurement; whereas  comminuted  or  com|)onn(l  fractnres  may  be  followed  l)y 
narri)\vin<ij  and  obstruction  of  one  or  both  nasal  |)assages,  and  of  one  or  botii 
lachrymal  ducts,  causing  lachrymal  tumors  and  styllicidinm. 

The  lachri/irud  bonen  may  be  fratitured  by  a  slight  or  very  moderate  blow, 
accompanied  by  discoloration  of  the  eyelids;  and  sometimes  emphysema  of 
the  (!ellular  tissue  of  the  orbit  may  take  jjlace,  on  blowing  the  nose,  by  the 
escape  of  air  from  the  nostrils  through  the  fractured  edges  of  the  bone. 

Diagnosis. — The  diagnosis  of  fractnnis  of  the  nose  in  some  cases  is  ex- 
tremely simple,  whereas  in  other  cases  it  is  attended  with  great  difficnlty. 
Simple  fractures  of  the  nose  may  exist  without  displacement  of  the  fragments, 
the  latter  being  held  in  place  by  the  periosteum,  the  soft  parts,  and  the 
mucous  membrane.  The  line  of  the  fracture  can  often  be  felt  under  the 
finger  as  a  slight  (issiin!.  In  other  cases  it  is  manifested  only  by  ])ain  in  the 
seat  of  the  injury.  When  there  is  displacement  of  the  fragments  the  pro- 
truding edges  of  the  fracture  form  a  ridge,  which  is  not  only  readily  per- 
ceptible to  the  finger,  but  can  be  seen  on  inspection.  In  order  to  determine 
the  extent  of  the  fracture  and  the  condition  of  the  j)ai-t,  the  examination 
should  follow  the  injury  as  speedily  as  [)ossible,  for  the  swelling  of  the  soft 
parts  so  quickly  supervenes  as  to  make  the  diagnosis  very  difficult. 

Vertical  fractures  can  be  detected  by  the  careful  movement  of  the  lateral 
fragments  against  the  edges  of  the  unbroken  portion.  In  oblicpie  or  trans- 
verse fractures,  since  the  lower  fragment  becomes  depressed,  the  edge  of  the 
unbroken  portion  is  prominent.  Often,  in  making  a  rhinoscopic  examination, 
the  depressed  portion  of  the  bone  can  be  seen  projecting  into  the  interior  of 
the  nose.  In  comminuted  fracstures  the  crepitation  of  the  fragments  is  gen- 
erally readily  detected,  but  great  care  should  be  exercised  when  making  the 
exami«nation  not  to  increase  the  displacement.  In  compound  fractures  the 
condition  of  the  bony  parts  can  be  easily  discovered  by  exploration  with  a 
probe  through  the  wound.  When  the  contused  parts  have  become  greatly 
swollen  before  the  patient  comes  under  observation,  it  is  then  usually  neces- 
sary.to  wait  until  the  inflammation  and  swelling  have  been  reduced,  before 
the  exact  condition  of  the  part  can  be  made  out. 

Two  of  the  most  prominent  symptoms  of  fracture  of  the  nose  are  epis- 
taxis  and  emphysema  of  the  tissues  of  the  nose.  Emphysema  of  the  uo.se 
is  indicative  of  rupture  of  the  mucous  membrane,  through  which  opening 
air  is  forced  into  the  tissues.  It  usually  comes  on  rapidly  wdien  the  })atient 
blows  his  nose,  as  in  the  case  of  punctured  wounds.  It  is  generally  limited 
to  the  region  at  the  base  of  the  nose ;  although  it  may  extend  to  the  periocu- 
lar cellular  tissue  (sometimes  completely  closing  the  eyes)  and  throughout 
the  face.  In  exceptional  cases  it  may  involve  the  tissues  of  the  neck. 
It  is  detected  by  crepitation,  much  as  given  by  the  edges  of  the  broken 
bone.  Epistaxis,  which  is  almost  always  present,  varies  according  to  the 
extent  of  the  injury,  and  may  be  very  slight  or  very  profuse,  although  it  is 
never  sufficient  to  endanger  the  life  of  the  patient.  It  usually  ceases  spon- 
taneously, although  in  severe  cases  tamponing  the  nose  may  be  neces.sary  to 
prevent  weakening  the  patient  from  loss  of  blood.  In  these  cases  the  pres- 
ence of  hemorrhagic  exudates,  which  may  accumulate  between  the  hard  and 
.soft  parts,  should  be  recognized  and  evacuated  to  prevent  ])urulcnt  forma- 
tions or  septic  infection  and  the  breaking-down  of  the  lacerated  tissues. 

In  all  cases  of  fracture  of  the  no.se  the  gravity  of  the  case  depends 
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entirely  upon  the  brain-complication.  The  secondary  comi)lications  which 
may  follow  these  injuries  arc  defornuties  of  the  nose,  injury  to  the  lachrymal 
appai-atus,  impairment  of  the  sense  of  smell  (either  from  occlusion  of  the 
nasal  passages  or  injury  to  the  olfa(^tory  nerve),  and  lack  of  resonance  in  the 
voice,  owing  to  the  contraction  of  the  nasal  passages. 

Treatment. — In  all  cases  of  fracture  of  the  nose  the  replacement  of  the 
fragments  should  be  effected  as  speedily  as  possible,  before  swelling  of  the 
parts  has  supervened  to  prevent  it;  for  when  the  swelling  is  extensive  it  is 
frequently  necessary  to  wait  until  it  subsides  before  the  fragments  can  be 
replaced.  This  can  usually  be  delayed  for  three  or  four  days  with  perfect 
safety,  although  if  the  case  is  seen  early,  much  of  the  swelling  can  be 
prevented  by  attention  to  antiseptic  and  antiphlogistic  measures. 

In  case  the  fracture  is  a  compound  one,  we  should  attend  carefully  to  the 
wonnd  of  the  skin  (as  in  case  of  lacerated  wounds  of  the  nose)  in  order  to 
prevent,  as  far  as  possible,  disfigurement  from  resulting  scars.  Laceration 
of  the  mncous  membrane  should  also  receive  attention  and  be  rendered, 
as  far  as  possible,  aseptic. 

In  simple  fractures  the  reduction  is  best  accomplished  with  a  smooth 
sound,  placed  in  the  interior  of  the  nostril  to  raise  the  depressed  fragments, 
and  their  coaptation  is  facilitated  with  the  fingers  on  the  outside  of  the  nose. 
When  no  sound  is  at  hand  and  the  nasal  passages  are  sufficiently  large  to 
admit  the  little  finger,  it  can  be  very  advantageously  substituted.  In  some 
cases  the  fragments  are  best  and  most  easily  adjusted  by  means  of  a  pair  of 
smooth-blade  forceps,  one  blade  placed  in  the  nostril  and  the  other  outside, 
according  to  the  plaii  of  Weber,  care  being  exercised  not  to  use  too  much 
pressure ;  and  to  avoid  lacerating  the  tissue  the  blades  can  be  covered  with 
rubber  or  adhesive  plastei'.  For  this  purpose  Molliere  uses  forceps  with 
ivory  blades.    When  the  septum  has  at  the  same 


Fig.  641.— The  author's  metallic  form.  Fig.  642.— Metallic  form  and  adhesive 

plaster  as  applied. 


ratus.  If  the  skin  is  unbroken,  a  piece  of  rubber  adhesive  plaster,  cut  of  the 
shape  to  com|)letely  cover  the  nose,  has  been  found  by  the  author  to  be  one 
of  the  most  impoi'tant  aids  in  rendering  the  exterior  contour  smooth  and 
symmetrical.  This  is  to  be  covered  with  a  metallic  form  (Fig.  641),  made 
71 
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■of  a  sheet  of  aluiniuum  cut  the  requisite  size  and  .shajjo,  so  that  when  bent 
the  internal  contour  is  the  same  as  the  normal  nose,  and  of  sufficient  size  to 
rest  liji'Iitiy  over  the  nasal  border  of  the  superior  maxilla.  Before  this  form 
is  applied  to  the  nose,  I  usually  cover  and  line  it  with  adhesive  i)laster,  which 
materially  assists  in  holding  it  in  ])lace.  It  is  then  adjusted  to  the  nose  and 
securely  held  in  place  with  adhesive  straps,  as  shown  in  Fig.  642. 

Various  otluu-  methods  have  been  devised  for  maintaining  the  fractured 
nasal  bones  in  place.  Thus  Malgaignc  has  used  moulds  of  lead,  which 
have  the  disadvantage  of  being  heavy.  Hamilton  uses  gutta-percha,  but  it  is 
not  readily  adjusted  to  the  desired  shape  of  the  nose.  Weber  employs  strips 
of  gutta-jiercha,  maintained  in  phutc  by  i)laster.  Diunreicher  employs  succes- 
sive collodion  bandages,  appliecl  to  the  nose.  Walsham  uses  a  mask  of  leather, 
moulded  to  the  face  with  braces  controlled  by  screws,  to  maintain  the  bones 
in  place.  Adams  has  devised  a  nasjvl  truss  attached  to  a  headband,  which 
is  buckled  firmly  around  the  head,  with  a  ]>addcd  arm  controlled  by  screws 
resting  against  each  side  of  the  nose  to  hold  it  in  jjosition,  as  shown  in  Fig. 

64.'].  None  of  these  methods,  however,  has  given  me 
the  satisfactory  results  obtained  l)y  tiie  simple  method 
wliich  J  have  descn-ibed. 

Numerous  internal  supports  have  also  been  em- 
|)l()yed  for  iiolding  these  bones  in  position  after  the 
deformity  has  been  corrected.  Hamilton  packs  the 
nose  with  j)ledgets  of  lint,  to  each  of  which  is  attached 
a  thread  for  ready  extraction.  Packard  employs  plugs 
of  hard  rubber,  placed  inside  the  nostril.  These  methods 
have  their  advantages  since  no  one  pbig  large  enough  to 
maintain  the  bones  in  place  can  be  introduced  through 
the  nasal  apertures.  For  the  purpose  of  maintaining 
the  vault  of  the  nose.  Mason,  of  Brooklyn,  has  de- 
vised a  method  of  transfixing  the  nose  with  nickel  or 
gold  needles  through  the  base,  on  a  line  with  the  maxillary  junction.  He 
then  passes  under  the  needles  and  over  the  nose  a  bandage  of  rubber.  This 
is  efficient  to  prevent  spreading  at  the  base  of  the  nose,  and  at  the  same 
time  to  hold  the  nose  snugly  together  and  prevent  depression  of  the  vault. 
This  is  considered  an  exceedingly  ingenious  arrangement,  and  may  be  of 
service  in  some  cases.  After  the  parts  have  become  solidified,  at  the  end  of 
seven  or  eight  days,  the  needles  are  removed.  Many  discourage  the  employ- 
ment of  internal  supports,  because  of  the  irritation  which  they  cause.  This 
objection  is  ill-founded,  for  the  reason  that  the  irritation  is  invariably  due  to 
the  excessive  amount  of  pressure  employed.  Very  slight  pressure  only  is 
required  to  maintain  the  parts  in  position,  because  they  are  naturally  immov- 
able and  there  is  no  muscular  tension  to  cause  their 
displacement,  nor  any  other  force  when  the  nose  is 
thoroughly  protected  by  a  uniform  external  support. 
The  fragments  can  most  easily  be  maintained  in  place 
by  means  of  an  elastic  spring  placed  in  the  nostril, 
the  tension  of  which  is  regulated  by  means  of  a  screw 
on  the  outside,  as  shown  in  Fig.  644. 
FiG.644.-Thc  author's  intra-         Before  the  snrinff  is  inserted  the  interior  of  the 

nasal  spring.  .  /.  .         i      •  i  ^-  i 

nostril  IS  carefully  irrigated  with  an  antiseptic  solu- 
tion and  dusted  with  iodoform  or  some  other  strong  antiseptic  powder. 

After  the  bones  have  been  put  into  place  a  portion  of  iodoform-gauze  is 
made  into  a  roll  that  will  just  fit  the  upper  portion  of  the  nasal  cavity,  and 


Fig.  643.— Adams's  nasal 
truss. 
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forced  up  into  the  vault  sufficiently  to  hold  the  fragments  in  ])lace  in  perfect 
coaptation  -with  the  external  metallic  mould  that  is  placed  on  the  outside  of 
the  nose.  (In  many  cases,  however,  it  is  better  to  insert  the  internal  support 
before  the  metallic  form  is  applied.)  Under  this  gauze  is  placed  the  upper 
arm  of  the  spring,  the  lower  arm  resting  on  the  floor  of  the  nose.  The  spring 
should  be  made'of  the  proper  size  and  shape  to  fit  the  interior  of  the  nose  ; 
while  the  tension  exerted  is  regulated  by  a  screw  at  the  lower  end  of  the 
spring.  The  pressure  in  these  cases  should  be  just  sufficient  to  support  the 
part  without  causing  pain.  The  lower  arm  of  the  spring  is  covered  with 
rubber  tubing,  to  prevent  irritation  of  the  soft  parts.  By  this  method  the 
lower  respiratory  passage  remains  unobstructed,  so  that  nasal  respiration  is 
not  materially  interfered  with.  The  interior  of  the  nose  also  can  be  kept 
clean  by  frequent  cleansing  with  an  antiseptic  wash,  until  the  fragments  are 
united  and  the  nose  is  self-supporting. 

In  those  cases  in  which  the  fractured  bones  are  allowed  to  go  unreplaced 
until  firm  union  has  taken  place,  re-fracture  of  the  bones  becomes  necessary 
in  order  to  restore  them  to  their  normal  position.  This  operation  will  be 
described  under  deformities  of  the  nose. 

Fracture  of  the  Cartilages  of  the  Nose. — The  lower  portion  of 
the  nose  is  composed  of  two  lower  lateral  shield-cartilages,  united  in  the 
center.  These  shield-cartilages  are  connected  with  the  nasal  bones  above  by 
two  upper  lateral  cartilages,  which  maintain  the  contour  of  the  central  por- 
tion of  the  dorsum  of  the  nose,  as  shown  in  Fig.  645.    In  cases  of  moderate 


Na.ss.[  bone. 

Na5cvl  process  of  the 
superior  ma-xillskry  bone. 

 Upper  laferal  cartilage. 

l\  .Lower  lateral  cartilage. 


Fig.  645.— Profile  view  of  the  bony  and  cartilaginous  constituents  of  the  nose. 

injuries  to  the  nose  these  cartilages  are  rarely  fractured ;  but  when  the  injury 
is  severe,  particularly  if  inflicted  by  a  more  or  less  sharp  body  like  the  sharp 
edge  of  a  board,  fracture  of  the  cartilages  sometimes  takes  place.  This  is 
especially  true  of  the  upper  lateral  cartilages,  Avhich  maintain  the  contour  of 
the  dorsum  of  the  nose.  Fracture  of  the  shield-cartilage  is  readily  detected 
by  the  resulting  deformity  and  by  the  crepitation  which  can  be  elicited  by 
careful  manipulation  ;  but  fracture  of  the  upper  lateral  cartilages  is  frequently 
so  ob.scured  by  the  attending  swelling  and  inflammation  that  it  is  undetected, 
and  only  manifested  by  the  resulting  depression  and  deformity  of  the  nose 
that  follow  after  the  inflammatory  symptoms  have  subsided. 

Treatment. — In  many  cases  of  fracture  of  the  shield-cartilages  the  frag- 
ments are  best  held  in  place  by  means  of  the  spring  above  described.  When 
the  fracture  is  in  such  a  position  that  this  cannot  be  readily  maintained  in 
place,  a  strip  of  vulcanite  or  celluloid  can  be  moulded  M  ith  heat  and  made  to 
fit  the  nostril  so  as  to  maintain  it  in  its  normal  position  until  the  fragments 


Sesamoid 
cartilages 
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are  unitecj.  Perforated  cork-splints  are  also  especially  serviceable  on  account 
of  their  lightness  and  the  readiness  with  which  they  can  be  htted  to  the  con- 
tour of  the  nostril.  When  these  are  not  at  hand  the  nostrils  can  be  packed 
with  antis((i)tic  gauze,  so  as  to  maintain  them  in  their  proper  form.  It  is 
advisable,  however,  to  insert  through  the  center  an  open  tube  for  respiration 
(see  Figs.  573,  574).  ^ 

Fractures  of  the  Nasal  Septum.— The  nasal  septum  being  com- 
posed of  three  pieces,  as  shown  in  Fig.  G46,  and  as  each  one  of  these  pieces 
may  be  fractured  independently,  we  therefore  can  divide  fractures  of  the 

septum  into  three  groups:  as  the  frac- 
ture of  the  triangular  cartilage,  of  the 
vomer,  and  of  the  perpendicular  plate 
of  the  ethmoid. 

The  portion  most  frequently  frac- 
tured is  that  of  the  triangular  cartilage  ; 
it  is  always  the  result  of  traumatism. 
Fracture  of  the  cartilage  alone  may 


Fig.  646.— Bones  and  cartilage  of  nasal  septum. 


Fig.  647.— Dislocation  of  the  triangular  cartilage. 


take  place  as  an  independent  lesion  or  it  may  be  associated  with  dislocation 
of  the  cartilage  at  its  attachment  with  the  vomer,  as  shown  in  Fig.  647. 
Fractures  of  the  cartilage  are  also  frequently  associated  with  hematoma, 
which  is  bilateral ;  the  bloody  tumor  filling  both  nostrils,  communicating 
through  the  fissure  in  the  septum.  Separation  of  the  cartilage  may  take  place 
from  displacement  of  the  fragments,  although  they  will  more  frequently  be 
found  overriding  each  other.  The  diagnosis  of  th.is  accident  is  important, 
as  the  integrity  of  the  nose  depends  on  its  recognition  and  proper  treatment. 
When  there  is  no  displacement  it  can  be  recognized  only  by  the  attendant 
pain,  the  greater  mobility  of  the  .structures  associated  with  swelling  of  the 
soft  parts,  and  the  fissure  can  be  found  by  exploration  with  a  probe.  The 
crepitus  can  be  found  by  careful  manipulation  of  the  parts.  Displacement  of 
the  fragments  is  manifested  by  depression  of  the  end  of  the  nose,  which  is 
distorted  to  one  side,  producing  a  double  deformity.  Sometimes  the  end  of 
the  nose  is  flattened  on  the  face.  When  the  fracture  is  comjwund  it  is 
accompanied  by  more  or  less  epistaxis,  and  sometimes  by  subcutaneous 
emphysema. 

Fracture  of  the  vomer  alone  is  a  rare  accident,  and  from  its  situation  and 
position  displacement  of  the  fragments  does  not  readily  take  place ;  the  line 
of  tlie  fracture  can,  however,  be  detected  by  a  careful  exploration  with  a 
blunt-pointed  probe,  and  on  inspecting  the  nostril  with  the  aid  of  a  strong 
light  it  can  sometimes  be  recognized  by  a  hemorrhage-point. 

Fracture  of  the  perpendicular  plate  of  the  ethmoid  is  usually  accom- 
panied by  comminuted  fractures  of  the  bones  of  the  nose,  although  sub- 
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stances  penetrating  tlie  nasal  cavity  have  been  known  to  fracture  this  bone 
alone.  The  cribriform  plate  may  also  be  fractured  and  the  foreign  body  at 
the  same  time  enter  the  cranial  cavity,  the  latter  being  always  a  very  serious 
accident.  When  the  fracture  of  the  perpendicular  plate  exists  alone  it  is 
usually  at  a  point  on  a  level  with  the  vomer. 

Treatment. — When  there  is  displacement  of  the  parts,  they  should  be 
first  put  in  pkuie  by  means  of  a  pair  of  forceps  with  flat  parallel  blades,  one 
blade  being  inserted  into  each  nostril,  and  by  gentle  pressure  the  bones  can 
then  be  restored  to  their  normal  position,  aided  by  gentle  manipulations. 
When  there  is  displacement  of  the  fragments  to  one  side  it  is  frequently 
necessary  to  insert  an  internal  support  only  on  that  side ;  and  when  there  is 
laceration  of  the  mucous  membrane  also  on  that  side  of  the  septum,  the  best 
form  of  support  is  made  by  winding  sublimate  cotton  around  a  metallic  plate 
from  1^  to  2  inches  in  length  and  of  sufficient  size  to  be  inserted  in  the 
nostril,  the  nostril  being  first,  however,  irrigated  with  bichlorid  solution, 
1  :  5000,  and  dusted  with  iodoform.  Other  forms  of  support  are  frequently 
used  for  this  purpose,  as  tubes  made  of  hard  rubber,  of  soft  rubber,  of  cork, 
or  of  metal,  each  of  which  is  excellent  in  cases  to  which  it  is  adapted  ;  but 
in  cases  where  it  is  necessary  to  maintain  the  support  only  on  one  side, 
leaving  the  other  nostril  free  for  respiration,  the  cotton  plug,  having  a  metal- 
lic core  to  stiffen  it  for  insertion,  is  preferable  to  all  others.  In  cases  in 
which  it  is  necessary  to  maintain  support  on  both  sides  a  cotton  plug  can 
frequently  be  inserted  in  one  nostril  and  a  tube  in  the  other, 

DISLOCATIONS  OF  THE  BONES  AND  CARTILAGES  OF  THE  NOSE. 

Dislocation  of  the  nasal  bones  is  an  accident  of  comparatively 
infrequent  occurrence,  and  always  occurs  as  the  result  of  blows  against  the 
nose,  usually  from  a  lateral  direction.  According  to  Marchant,  dislocation 
of  the  nasal  bones  was  recognized  by  Heister  in  1770  and  by  Bell  in  1796  ; 
but  the  first  published  example  was  by  Bourguet  in  1851,  and  later  by 
Longuet  in  1881.  In  Bourguet's  case,  a  man,  twenty-two  years  of  age,  was 
thrown  against  a  sidewalk,  striking  on  the  left  side  of  the  nose.  The  upper 
third  of  the  nose  was  deviated  to  the  right,  the  lower  end  remaining  normal. 
The  elevation,  which  was  a  dislocation  of  the  nasal  bones,  was  reduced  by 
introducing  the  ring-finger  of  the  right  hand  into  the  nostril  and  exerting 
pressure  on  the  outside,  when  the  bone  slipped  into  place  and  the  dislocation 
did  not  recur.    No  deformity  of  the  nose  resulted. 

A  similar  case  recently  came  under  my  observation.  A  young  lady, 
twenty-two  years  of  age,  was  thrown  from  her  (iarriage,  striking  on  the  right 
side  of  her  face,  injuring  the  nose  quite  severely.  There  was  considerable 
swelling  of  the  nose,  but  no  crepitation  and  no  fracture  of  the  bones  of  the 
nose  could  be  detected.  The  patient  was  very  ill  for  a  short  time  as  a  result 
of  the  accident,  and  it  was  feared  that  concussion  of  the  brain  had  taken 
place.  On  her  recovery,  both  nasal  bones  were  found  dislocated  to  the 
left  and  the  nose  was  quite  crooked ;  the  right  nasal  bone  was  depressed, 
while  the  left  nasal  bone  was  thrown  outward  and  upward,  overriding  the 
right,  as  shown  in  Fig.  640,  forming  a  hump  on  that  side.  As  the  accident 
occurred  four  years  before  I  saw  her  the  deformity  was  permanent,  but  was 
corrected  by  me  according  to  the  methods  that  will  be  described  in  the  sec- 
tion relating  to  deformities  of  the  nose. 

In  another  case,  a  little  girl  about  five  years  old,  while  coasting,  was 
thrown  from  her  sled,  striking  her  nose  against  the  edge  of  an  iron  railing. 
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which  drove  the  central  portion  of  the  nasal  bones  backward,  dislocating 
them  outward  and  leaving  the  nose  in  a  flattened  condition.  licfore  sur- 
gical aid  was  secured  the  swelling  of  the  nose  so  masked  the  injury  that 
it  was  allowed  to  go  uncared  for.  This  resulted  in  a  permaueiit  flatten- 
ing of  the  central  ])ortion  of  the  nose  and  a  bulging  outward  of  the  nasal 
bones. 

Dislocation  of  the  bones  of  the  nose  can  readily  l)e  detected,  firaf,  by  the 
deformity  of  the  nose,  and  sccondlij,  by  the  elevation  of  the  dislocated  edges, 
which  can  be  felt  as  a  ridge  under  the  finger.  The  amount  of  dislocation 
varies  usually  with  the  amount  of  force  exerted  against  the  nose.  There 
may  be  sim])le  dislocation  of  one  of  tlie  nasal  bones,  or  all  the  various  bones 
of  the  nose  may  be  more  or  less  dislocated  to  one  side.  In  these  cases  the 
dislocation  to  one  side  is  usually  associated  with  fracture  of  the  other,  as 
shown  in  Fig.  640,  against  which  the  impinging  force  came.  In  some 
instances  the  cribriform  plate  of  the  ethmoid  is  fractured,  and  may  be 
driven  upward  into  the  base  of  the  brain. 

Treatment. — The  reduction  of  dislocations  of  the  nasal  bone  is  most  easily 
accomplished  by  placing  a  smooth  sound  in  the  interior  of  the  nose,  and  by 
gentle  manipulation  with  the  finger  on  the  outside  the  bone  can  ordinarily  l)e 
slipped  into  place.  In  some  cases,  esi)eeially  if  the  nostril  is  large,  the  little 
finger  can  be  passed  into  the  nasal  chamber  and  the  depressed  bones  elevated, 
as  in  case  of  fracture  of  the  nose.  In  this  manner,  with  the  thumb  or  finger 
on  the  outside  of  the  nose,  the  dislocation  can  be  reduced  with  great  ])recision, 
as  we  are  enabled  by  the  sense  of  touch  to  detect  the  exact  position  of  the 
bones.  Usually  there  is  no  tendency  for  the  dislocation  to  recur,  owing  to 
the  lack  of  muscular  tension  on  the  part ;  but  it  is  far  better  to  apply  a 
retentive  apparatus  to  guard  against  such  a  possibility.  This  is  best  done 
by  covering  the  whole  of  the  nose  with  a  piece  of  adhesive  plaster,  cut  to  fit, 
and  by  placing  on  the  outside  an  aluminum  form  of  the  proper  size  and 
shape  for  the  requirements  of  the  nose,  according  to  the  plan  described  for 
the  retention  of  fractured  nasal  bones.  This  is  to  be  worn  a  short  time,  until 
the  inflammation  and  swelling  have  subsided  and  the  bones  are  firmly  fixed 
in  position. 

Dislocations  of  the  cartilages  of  the  nose  may  be  divided  into 
dislocation  of  the  external  cartilages  of  the  nose  and  dis- 
location of  the  internal  or  triangular  cartilage  forming  the 
anterior  portion  of  the  septum. 

(a)  Dislocation  of  the  external  cartilages  of  the  nose 
usually  takes  place  from  blows  inflicted  on  the  dorsum 
of  the  nose.  Owing  to  their  elasticity  and  firm  attach- 
ment the  shield -cartilages  are  rarely  dislocated,  but  the 
upper  lateral  cartilages  filling  the  dorsum  of  the  nose  are 
more  subject  to  injuries  and  more  frequently  dislocated. 
Owing  to  the  smallness  of  these  cartilages  and  the  swelling 
which  masks  the  injury  the  dislocation  frequently  passes 
unnoticed  until  it  is  recognized  by  the  depression  of  the 
i/the^do7sum'of1he  do^sum  of  the  nose,  after  recovery  from  the  injury,  as 
nose  from  dislocation  shown  in  Fig.  648.  This  accident  can  be  recognized  and 
cartiiage!'^''^'^  i)roperly  treated  only  directly  after  its  occurrence  and  be- 

fore swelling  of  the  soft  parts  takes  ])lace,  when  the  de- 
pression and  the  lack  of  support  of  the  dorsum  of  the  nose  can  be  readily 
detected.  The  cartilage  can  then  be  forced  into  place  and  held  there  by  gauze 
packed  into  the  interior  of  the  nose  at  this  point,  supported  by  the  spring 
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described  on  page  1122,  Fig.  644,  together  with  adhesive  plaster  ai)plied  to 
the  exterior  of  the  nose. 

(6)  Dislocation  of  the  triangular  cartilage  of  tlie  septum  is  of  frequent 
occurrence.  It  takes  place  most  often  in  children  as  the  result  of  a  fall 
upon  the  nose.  In  older  persons  it  may  result  from  a  fall,  blows  upon 
the  nose,  or  various  accidents.  The  dislocation  most  frequently  found 
is  that  at  the  juncture  of  the  triangular  cartilage  with  the  perpendicular 
plate  of  the  ethmoid.  It  consists  in  the  sliding  backward  of  the  cartilage  to 
the  side  of  the  bone,  giving  the  septum  the  appearance  of  being  deflected  to 
that  side,  as  shown  in  Fig.  647.  Since  the  posterior  portion  of  the  carti- 
lage is  thrown  to  one  side,  the  anterior  portion  is  naturally  turned  in  the 
opposite  direction,  so  that  both  nostrils  are  obstructed.  There  is  often  also 
dislocation  of  the  lower  border  of  the  cartilage  at  its  junction  with  the  vomer, 
and  also  of  the  vomer  at  its  juncture  with  the  superior  maxilla,  projecting 
into  the  meatus  on  the  side  on  which  the  dislocation  takes  place.  This  con- 
dition is  readily  detected  by  anterior  rhinoscopic  examination,  and  should  be 
differentiated  from  ecchondrosis  and  other  pathological  conditions  which 
frequently  obstruct  the  nostrils.  It  is  also  readily  seen  that  the  convexity 
on  one  side  is  proportionate  to  the  concavity  on  the  opposite  side.  The 
perpendicular  plate  of  the  ethmoid  is  very  often  deflected  to  one  side, 
together  with  the  triangular  cartilage ;  but  its  dislocation  alone  can  only 
result  from  great  external  violence  or  from  foreign  bodies  penetrating  the 
nasal  chamber. 

Treatment. — This  dislocation,  if  recent,  can  easily  be  put  into  place  with 
the  fingers,  one  finger  being  inserted  in  each  nostril  and  the  parts  held  there 
by  a  tampon  placed  in  the  nostril  into  which  the  dislocation  took  place.  In 
other  cases  the  dislocation  may  be  reduced  by  the  use  of  a  smooth-bladed 
dressing-forceps,  or  the  blades  of  an  ordinary  forceps  covered  with  adhesive 
plaster  to  prevent  wounding  the  soft  parts.  When  the  dislocation  has  be- 
come firmly  fixed  it  can  only  be  reduced  by  loosening  the  cartilage  along  its 
lower  and  posterior  border.  The  parts  are  then  forcibly  put  into  position, 
and  held  there  by  a  retentive  apparatus.  The  success  of  the  operation  de- 
pends entirely  ujjon  the  thoroughness  with  which  the  cartilage  is  loosened 
from  its  attachments,  thereby  preventing  the  tendency  to  return  to  its  former 
position.  In  some  cases  it  may  be  expedient  to  dissect  out  any  redundant 
cartilage  through  a  small  incision  made  in  the  overlying  tissue,  reuniting 
the  edges  with  fine  sutures. 
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Foreign  Bodies  in  the  Nose.— Foreign  bodies  found  in  the  nose  may 
be  either  animate  or  inanimate.  They  may  be  introduced  from  without  or 
formed  within  the  nose,  as  in  the  case  of  calcareous  concretions  termed 
rhinoliths. 

Animate  foreign  bodies,  such  as  leeches,  flies,  worms,  etc.,  sometimes  find 
their  way  into  the  nasal  cavity  ;  and  other  living  creatures,  such  as  maggots, 
may  develop  from  the  ova  of  flies  deposited  there  ;  this  more  frequently  occurs 
in  tropical  countries. 

Inanimate  foreign  bodies  may  enter  through  the  anterior  nares,  through 
the  posterior  nares,  or  through  the  walls  of  the  nose. 

Those  that  enter  the  anterior  nares  are  chiefly  such  substances  as  beads, 
peas,  stones,  buttons,  fruit-stones,  pieces  of  wood,  coins,  and,  in  fact,  nearly 
every  substance  that  it  is  possible  to  crowd  into  the  nostrils  may  sometimes 
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be  found  there.  They  are,  liowever,  usually  introduced  intentionally  by  mis- 
chievous children,  lunatics,  or  hysterical  women. 

Substances  that  enter  through  the  posterior  nares  are  generally  such  as 
teeth,  rings,  fruit-stones,  pieces  of  bone,  etc.,  which  have  previously  been 
swallowed  and  afterward  expelled  from  the  stomach  and  thrown  forcibly  into 
the  nai-es  during  emesis.  Sul)stances,  such  as  pieces  of  cotton  and  |)ortionsof 
sponges  left  after  plugging  the  posterior  nares,  are  sometimes  found  there 
acting  as  foreign  bodies. 

Foreign  bodies  that  enter  through  the  wall  of  the  nose  are  usually  sj)ent 
bullets,  fragments  of  stone  from  blasting,  or  of  iron  from  the  bursting  of  guns. 
Splinters  of  wood  forced  through  the  walls  of  the  nose  have  been  extracted 
from  the  nasal  cavity. 

Symptoms. — There  is  usually  a  more  or  less  profuse  sero-mucous  dis- 
charge from  the  nose,  or  if  ulceration  has  taken  place  the  discharge  becomes 
muco-purulent  and  bloody,  and  is  more  or  less  fetid.  Tluire  is  also  more  or 
less  obstruction,  according  to  the  size  of  the  body,  and  a  swollen  condition  of 
the  raucous  membrane,  sometimes  attended  by  frequent  attacks  of  sneezing 
and  neuralgic  pains  of  the  face.  In  the  case  of  peas,  beans,  etc.,  much  press- 
ure may  be  caused  by  the  swelling  of  the  body,  and  sometimes  germination 
takes  place. 

Living  bodies,  such  as  maggots,  termed  in  India  "peenash,"  cause  intense 
pain  in  the  nose  and  frontal  region,  of  a  throbbing  character,  attended  by  a 
sensation  of  formication.  There  is  swelling  and  edema  of  the  face,  eyelids, 
and  palate,  and  ej)istaxis  is  usually  present.  Abscesses  may  form  in  the  nose 
and  destruction  of  bone  may  take  place,  leading  to  meningitis. 

The  diagnosis  of  foreign  bodies  in  the  nose  is  usually  not  difficult.  If 
there  is  no  history  of  the  accident,  which  at  best  is  unreliable,  the  occurrence 
of  a  unilateral  fetid  discharge  from  the  nose  should  lead  us  to  suspect  the 
presence  of  a  foreign  body,  especially  in  children.  In  adults  it  must  be  dif- 
ferentiated from  syphilis  and  from  disease  of  an  accessory  sinus,  from  which 
the  discharge  is  almost  always  unilateral,  and  from  sarcoma  or  carcinoma. 
If  it  is  large  and  located  in  the  anterior  portion  of  the  nose,  a  foreign  body 
may  be  suspected  by  a  bulging  of  the  ala. 

The  question  can  ordinarily  be  very  easily  decided  with  the  probe.  In 
children  a  few  whiffs  of  chloroform  are  advisable  to  quiet  their  fears;  but  in 
adults  the  use  of  cocain  is  all  that  is  necessary,  both  for  diagnosis  and 
extraction. 

The  treatment  of  foreign  bodies  in  the  nose  consists  simply  in  their 
removal,  although,  as  Mackenzie  observes,  there  is  no  occasion  for  undue 
haste.  Before  this  is  attempted,  therefore,  their  nature,  situation,  size,  and 
fixedness  should  be  determined. 

Animate  foreign  bodies,  such  as  insects  and  maggots,  are  best  removed 
with  chloroform.  In  fact,  chloroform  is  the  only  effectual  remedy.  It  should 
be  diluted  one-half  with  water,  on  account  of  the  pain  caused  in  using  it  full 
strength.  It  is  then  agitated  and  injected  at  once  before  the  water  and  chlo- 
roform separate.  This  was  discovered  by  Dauzat,  an  apothecary's  assistant 
in  Mexico,  in  the  year  1805.  The  vapor  alone  will  sometimes  cause  a  dis- 
charge of  the  maggots.  If  necessary  to  use  it  full  strength,  the  dilution  being 
ineffectual,  general  anesthesia  should  previously  be  produced  with  the  vapor, 
as  suggested  by  Mackenzie,  to  prevent  the  intense  suffering. 

Inanimate  foreign  bodies  when  lying  somewhat  loosely  in  the  cavity  are 
readily  extracted  with  a  pair  of  moiise-toothed  forceps;  but  when  more  or 
less  embedded  in  the  tissues  they  should  be  carefully  raised  from  their  bed 
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by  a  suitably  curved  probe.  Sometimes  the  use  of  sternutatories,  a  forcible 
blowing  of  the  nose,  or  the  use  of  Politzer's  bag  in  the  oi)posite  nostril  will 
cause  the  foreign  body  to  be  expelled.  In  some  cases  tlie  method  of  Sajous 
will  succeed  where  others  have  failed,  which  is  by  drawing  a  cotton  or  wool 
tampon  through  the  nasal  passage  from  behind. 

When  a  foreign  body  is  impacted  in  the  nose  it  may  be  necessary  to 
break  it  up  by  means  of  strong  forceps,  or  by  sawing  it  in  two,  or  by 
drilling  it. 

When  a  foreign  body  is  lodged  in  the  posterior  nares  it  can  generally 
be  forced  down  into  the  pharynx  with  a  sound  introduced  through  the  nose, 
care  being  taken  that  it  is  not  inhaled  into  the  larynx  or  trachea,  or  swal- 
lowed. 

Rhinoliths,  or  Nasal  Calculi. — These  consist  in  the  deposition  of 
the  salts  of  the  secretions  of  the  nasal  passages  foi-ming  more  or  less  solid 
bodies,  usually  having  for  their  nucleus  some  foreign  substance  which  has 
been  introduced  from  without.  Occasionally  they  form  around  some  inspis- 
sated secretion,  favored  by  a  gouty  diathesis.  They  enlarge  slowly  by  accre- 
tion of  the  earthy  salts  to  the  surface,  being  composed  mainly  of  phosphate 
of  lime  and  magnesia,  or  chlorid  of  sodium,  carbonate  of  lime,  magnesium 
and  sodium.  They  may  attain  considerable  proportions,  completely  filling 
the  naris,  sometimes  distending  it  like  a  foreign  growth.  From  one  patient 
I  removed  a  rhinolith  weighing  40  grains,  having  for  its  nucleus  a  small 
pledget  of  cotton.  They  are  usually  single,  though  in  some  cases  there  may 
be  two  or  more.  They  are  almost  invariably  unilateral.  Their  slowness  of 
growth  and  the  absence  of  history  of  the  introduction  of  a  foreign  substance 
may  cause  them  to  remain  undetected  for  a  considerable  period,  the  discharge, 
as  in  the  case  I  have  mentioned  above,  being  regarded  simply  as  catarrhal. 
The  condition  with  which  they  might  most  easily  be  confounded  is  necrosis 
of  the  bones  of  the  nose  as  a  result  of  .syphilis. 

Their  attending  symptoms,  diagnosis,  and  treatment  are  practically  the 
same  as  that  of  an  inorganic  foreign  body  in  the  nose,  with  which  they  are  to 
be  classed. 

Foreign  Bodies  in  the  I^arynx  and  Trachea. — Foreign  bodies 
entering  the  air-passages  may  be  either  fluid  or  solid.  Fluid  foreign  bodies 
comprise  articles  of  liquid  food  and  drink,  pus  from  a  ruptured  tonsillar, 
retropharyngeal,  or  aryteno-epiglottic  abscess,  blood  entering  during  surgical 
operations  or  after  an  injury,  and  chyme  or  other  vomited  matter. 

Solid  foreign  bodies  comprise  almost  every  conceivable  substance  that 
can  ])ossibly  enter  or  pass  through  the  larynx,  and  include  both  animate  and 
inanimate  bodies. 

Among  the  most  curious  and  interesting  cases  of  animate  bodies  may  be 
mentioned  fish,  held  in  the  teeth  during  extraction  of  the  hook,  leeches  enter- 
ing while  drinking  water  from  pools  or  brooks,  lumbricoids  transferred  from 
other  parts  of  the  body,  flics  inhaled  while  riding  through  them,  and  the 
epiglottis  of  a  young  woman  which  became  impacted  in  the  larynx  while 
eating.  The  inanimate  bodies  that  most  frequently  enter  the  air-passages 
are  fruit-stones,  pebbles,  grains  of  corn,  beans,  coins,  buttons,  and  the 
like. 

The  mode  of  entrance  of  foreign  bodies  may  be  either  through  the  mouth, 
through  the  neck  or  chest-walls  by  fistulous  openings,  or  from  other  portions 
of  the  body. 

The  entrance  of  substances  into  the  air-passages  through  the  moutli  gen- 
erally occurs  during  mastication  and  deglutition,  wliile  the  person  is  laughing 
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Flu.  G49.— Toy  locomotivi:  ui  Llic  larynx 
(.rohnstoii). 


or  talking,  or  during  sleep.  Many  cases  of  sudden  death  are  reported  where 
large  pieces  of  meat  or  other  substances  have  entered  the  larynx  while  eating, 
and  caused  iiujuediate  death  from  strangulation.    Substances  held  in  the 

mouth  are  sometimes  siuldenly  drawn  into 
the  larynx  while  laughing  or  during  a  fright, 
or  during  any  condition  which  causes  a  sud- 
den inspiration.    Such  substances  as  blow- 
gun  darts,  whistles,  and  the  like  are  some- 
times drawn  into  the  larynx  while  the  person 
is  amusing  himself  with  these  substances. 
In  some  instancies  the  substance  becomes 
lodged  in  the  pharynx  tluring  sleep.  This 
occurs  most  often  in  children  who  go  to 
sleep  with  toys,  coins,  buttons,  etc.,  in  their 
mouths.    One  of  the  most  interesting  cases  of  this  kind  is  reported  by  John- 
ston, where  a  toy  locomotive  was  inhaled  into  the  larynx  of  a  child  tluring 
sleep,  requiring  thyrotomy  for  its  extraction  (Fig.  049j. 

In  adults  one  of  the  most  frequent  substances  to  enter  the  larynx  is  a 
tooth-plate  which  has  not  been  removed  before  retiring.  Schwetter  reports 
a  case  where  the  patient  was  not  aware  of  the  accident  until  he  missed  his 
teeth  in  the  morning.  Corks  held  between  the  teeth  during  the  administra- 
tion of  anesthetics,  and  sponges  used  about  the  mouth  during  operations,  have 
been  drawn  into  the  larynx. 

Substances  entering  through  the  neck  or  chest-walls  are  most  frequently 
flying  fragments  from  explosions,  bullets,  and  other  projectiles ;  and  portions 

of  ill-constructed  tracheotomy-tubes,  not 
properly  cared  for  and  allowed  to  cor- 
rode, may  become  detached  and  fall 
into  the  trachea. 

Substances  lodged  in  the  esophagus 
may  ulcerate  through  into  the  trachea 
or  pass  into  it  through  fistulous  open- 
ings. Bronchial  glands  have  also  ulcer- 
ated through  into  the  trachea  and  acted 
as  foreign  bodies. 

The  location  and  position  of  a 
foreign  body  depends  much  upon  its 
size  and  shape.  Sharp,  penetrating  ob- 
jects are  frequently  found  sticking  in 
the  supraglottic  portion  of  the  larynx. 
Large  alimentary  substances  or  angular 
bodies  are  usually  found  in  the  larynx. 
Flat  bodies,  such  as  coins  and  buttons, 
are  usually  found  in  the  ventricles  of 
the  larynx ;  while  small,  round,  and 
heavy  bodies  commonly  descend  into 
the  trachea.  Small  bodies  that  enter 
the  bronchi  usually  enter  the  right  one, 
since  the  bronchial  se])tum  is  on  the 
left  side  of  the  median  line,  as  first 
pointed  out  by  Goodell  of  Dublin,  as  shown  in  Fig.  650.  Of  98  cases  col- 
lected by  the  writer,  58  Avere  found  to  be  in  the  right  bronchus  and  36  in  the 
left.    Of  156  cases,  Bourdillet  found  that  the  foreign  body  was  arrested  in 


Fio.  650.— Bronchial  septum ;  trachea  nnd 
bronchial  tubes  laid  open  in  front:  1,  trachea; 
2,  right  bronchial  tube ;  3,  left  bronchial  tube ; 
4,  bronchial  septum,  somewhat  magnified  to 
render  it  more  conspicuous  (Gross). 
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the  larynx  35,  in  the  trachea  80,  in  the  right  bronchus  28,  and  in  the  left 
bronchus  15  times. 

Substances  lodged  in  tlie  trachea  change  their  position  more  often  than 
those  in  the  larynx,  yometinies  tiiey  play  up  and  down,  as  in  the  case  reported 
by  Glasgow,  where  a  toy  balloon,  which  had  entered  the  trachea,  moved  up 
and  down  with  each  inspiration.  Physical  changes  also  take  place  in  the 
foreign  body.  Mineral  substances  usually  become  more  or  less  corroded. 
Corks,  beans,  grains  of  corn,  and  other  dry  substances  absorb  moisture  and 
swell  sometimes  to  double  their  original  size,  and  in  some  instances  seeds  have 
been  known  to  germinate  in  the  air-passages. 

The  symptoms  of  foreign  bodies  in  the  larynx  vary  from  complete  and 
instantaneous  suffocation,  as  in  the  case  of  an  impaction  of  a  mass  of  meat, 
to  an  almost  complete  absence  of  manifestations,  as  in  the  case  of  small  or 
smooth,  non-irritating  substances. 

The  usual  symptoms  attending  the  lodgement  of  foreign  bodies  in  the 
larynx  are  those  of  sudden  choking,  cough,  and  efforts  at  dislodging  the  sub- 
stances. When  tlie  breathing  is  materially  interfered  with  the  patient  often 
becomes  excited  and  alarmed,  and  makes  frantic  efiForts  to  obtain  air.  He 
grasps  his  throat,  his  eyes  protrude,  and  his  face  becomes  livid  from  the  lack 
of  oxygenation  of  the  air. 

Frequently  these  symptoms  are  occasioned  only  by  the  spasm  of  the 
larynx  excited  by  the  presence  of  the  foreign  body,  and  soon  subside.  In 
cases,  however,  due  to  mechanical  obstruction,  these  symptoms  continue  until 
death  ensues. 

Small,  sharp  bodies,  such  as  fish-bones,  pins,  needles,  and  the  like,  which 
usually  penetrate  the  upper  portion  of  the  larynx,  excite  more  or  less  cough 
and  cause  much  discomfort  on  swallowing. 

Substances  lodged  in  the  larynx,  but  lying  in  such  a  position  as  not  to 
obstruct  respiration,  are  attended  with  more  or  less  hoarseness  and  coughing, 
as  in  the  case  of  coins,  and  in  some  instances  tooth-plates.  These  cause 
active  symptoms  only  after  congestion  or  inflammation  has  taken  place. 

Smooth,  round  bodies  cause  little  irritation ;  while  sharp  or  angular  bodies 
cause  inflammatory  symptoms. 

Foreign  bodies  finding  their  way  into  the  trachea  are  usually  manifested 
by  a  cough,  dyspnea,  and  efforts  at  expulsion.  If  the  dyspnea  is  continuous, 
it  indicates  that  the  foreign  body  has  become  impacted  in  the  trachea  or  a 
bronchus ;  if  intermittent,  that  it  is  movable  in  the  trachea ;  if  there  is  col- 
lapse of  one  lung,  that  it  occupies  one  of  the  bronchi ;  or  if  there  is  inter- 
lobular emphysema  of  the  lung,  that  there  is  laceration  of  some  portion  of 
the  air-passages.  Pain  is  almost  always  present,  and  may  clearly  indicate 
the  location  of  the  foreign  body. 

Sometimes  the  presence  of  the  foreign  body  is  manifested  by  frequent 
hemorrhages,  emaciation,  and  all  of  the  symptoms  of  phthisis,  which  cease 
on  the  expulsion  or  removal  of  the  foreign  body. 

When  a  foreign  body  has  been  retained  for  a  length  of  time,  there  is 
usually  more  or  less  fetor  of  the  breath  from  decomposition  of  the  foreign 
body  or  of  the  retained  secretions.  Frequently  disease  of  the  bronchi  or 
pulmonary  structure  intervenes,  and  sometimes  pericardial,  mediastinal,  or 
hepatic  abscesses  have  resulted  from  ulceration  and  the  extension  of  the 
inflammation  to  the  surrounding  structures. 

The  diagnosis  of  the  case  is  greatly  facilitated  by  the  history  of  the 
accident.  When  there  is  no  history,  as  in  a  case  where  the  foreign  body  has 
entered  during  a  period  of  unconsciousness,  as  in  an  epilei3tic  seizure  or 
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sleep,  reliance  must  bo  placed  upon  the  physical  examination.  A  laryngo- 
scopic  examination  can  be  usually  made.  la  the  case  of  a  "  Punch-and- 
Judy  "^wiiistle  lodged  in  the  lower  part  of  the  trachea  of  a  boy  eight  years 
old,  it  was  readily  discovered  by  tlie  author  by  the  aid  of  the  laryngoscoi)ic 
mirror.  When  a  laryngoscopic  examination  cannot  be  made  the  larynx  can 
be  explored  with  tlie  finger ;  and  when  in  the  trachea,  auscultation  Avill  fre- 
quently reveal  the  presence  and  location  of  tlie  body — if  a  whistle,  bv  a 
whistling  sound,  and  if  movable,  by  a  Hapjjing  noise  "  or  Zwinger's  "  cimt- 
tering  bruit."  When  the  air  is  excluded  from  one  lung  by  reason  of  an 
obstruction  of  a  bronchus,  if  it  is  in  the  right  bronchus  the  lower  lobe  M'ill 
be  affected  ;  while  if  in  the  left  bronchus  the  entrance  of  air  to  the  whole 
lung  will  be  obstructed. 

When  the  nature  and  location  of  the  foreign  body  cannot  readily  be  de- 
termined the  X-rays  should  be  employed,  for  tiiey  may  not  only  locate  the 
substance,  but  also  materially  assist  in  its  extraction  by  showing  its  form 
and  position. 

Dyspnea  caused  by  a  foreign  body  lodged  in  a  bronchus  is  sometimes 
mistaken  for  a  foreign  body  in  the  traciiea ;  and  in  a  case  where  death  was 
almost  instantaneous  from  the  blocking  of  the  larynx,  the  death  might  be 
attributed  to  epilepsy  or  apoplexy. 

The  prognosis  of  foreign  bodies  in  the  trachea  is  always  more  or  less 
serious.  When  death  does  not  take  place  from  suffocation  serious  inflamma- 
tory disturbance  may  arise,  or  there  may  be  a  sudden  change  of  position  of 
the  foreign  body,  either  in  the  larynx  or  trachea,  which  at  any  time  may 
cause  a  fatal  result.  Small,  smooth,  non-irritating  bodies  rarely  produce 
serious  results,  and  are  almost  always  expelled  spontaneously;  whereas  sharp, 
angular  or  pointed  bodies,  even  though  suffocation  be  not  imminent,  should 
be  removed  as  soon  as  possible. 

The  general  consensus  of  opinion  of  surgeons  is  that  no  foreign  bodies 
should  be  allowed  to  remain  any  length  of  time  in  the  air-passages  without 
the  operation  of  bronchotomy.  On  tlie  other  hand,  Weiss,  from  a  collection 
of  1000  cases,  mostly  those  reported  to  him  privately,  concludes  that  Avhen 
the  trachea  and  bronchus  contain  a  foreign  body,  the  patient  will  be  more 
liable  to  recover  if  trusted  to  spontaneous  expulsion.  The  statistics  on  this 
point  are  not  of  special  value,  for  many  patients  die  from  suffocation  who 
would  have  been  saved  by  an  operation,  and  many  die  after  the  operation 
when  the  foreign  body  might  have  been  expelled  spontaneously  with  re- 
covery. 

Substances  entering  the  air-passages  are  usually  expelled  through  the 
opening  by  which  they  entered,  although  in  many  instances,  like  bullets, 
heads  of  grain,  etc.,  they  have  entered  through  the  chest  or  the  esophagus 
and  have  been  expelled  through  the  trachea.  In  other  instances  substances 
like  heads  of  grain  have  entered  through  the  larynx  and  trachea  and  were 
expelled  through  abscesses  of  the  chest-wall. 

Treatment. — The  first  and  most  important  indication  is  the  removal  of 
the  foreign  body  ;  but  the  method  of  removal  will  depend  largely  upon  its 
nature  and  location. 

Expulsion  through  the  natural  passages  is  facilitated  by  the  use  of  a  little 
chloroform  to  allay  the  excitability  of  the  patient  and  the  irritability  of  the 
parts  occasioned  by  the  presence  of  the  foreign  body.  Among  the  natural 
aids  are  the  various  expulsive  efforts,  such  as  sneezing,  coughing,  vomiting; 
and  by  inversion,  aided  by  percussion  and  circussion  of  the  chest.  The  use 
of  the'  sternutatories  and  emetics,  tickling  the  nose  with  a  feather  to  promote 
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sneezing,  and  of  the  throat  to  produce  vomiting,  liave  been  employed  from 
the  earliest  times.  But  little  reliance,  however,  can  be  placed  upon  these 
methods. 

In  the  case  of  movable  bodies,  such  as  coins,  bullets,  and  similar  weighty 
substances,  inversion  of  the  body  will  sometimes  cause  the  immediate  expulsion 
of  the  substance.  The  danger  with  which  some  regard  this  method  from  the 
impaction  of  the  substance  in  the  larynx  is  largely  imaginary,  for  no  case  is 
reported  where  death  has  resulted.  Of  several  methods  of  inversion  the  best 
is  that  described  by  Padley  of  Swansea :  The  patient  is  directed  to  sit  on  the 
elevated  end  of  a  bench,  with  his  knees  flexed  over  the  end.  He  then  lies 
backward  on  the  inclined  plane  thus  formed,  and  the  coin  drops  into  the 
mouth.  Danger  of  spasm  or  impaction  in  the  larynx  is  avoided  by  the  ability 
of  the  patient  to  at  once  assume  the  upright  position.  The  patient  should 
inspire  deeply  and  avoid  speaking.  A  blow  or  slap  on  the  chest  will  some- 
times aid  in  the  expulsion  of  a  coin. 

In  the  case  of  animate  bodies  lodged  in  the  larynx,  such  as  leeches  and 
the  like,  they  are  best  dislodged  by  swallowing  turpentine  or  chlorid  of 
sodium. 

In  some  cases  the  introduction  of  an  O'Dwyer  tube  is  temporarily  neces- 
sary to  prevent  suffocation  from  impaction  or  spasm  of  the  larynx. 

Extraction  through  the  Natural  Passages. — This  should  be  done  with  the 
guidance  of  the  laryngeal  mirror ;  when  this  is  not  possible  the  instrument 


Fig.  651. — Mackenzie's  tube-forceps. 


can  be  guided  with  the  index  finger,  as  in  the  introduction  of  the  O'Dwyer 
tube  (see  page  1030).  When  the  foreign  body  occupies  the  supraglottic  portion 
of  the  larynx,  Cusco's  lever  blade-forceps  or  Mackenzie's  angular  forceps  are 


Fig.  652.— a  coin  in  the  laryngeal  ventricle  Pig.  653.— The  same  coin  in  the  grasp  of  the 

(Grazzi).  instrument  (Grazzi). 

the  most  serviceable ;  but  when  in  the  subglottic  portion  of  the  larynx  or  in 
the  trachea,  Seller's  or  Mackenzie's  (Fig.  651)  tube-forceps  are  the  best.  Mac- 
kenzie's tube-forceps  with  the  blade  having  a  lateral  grasp  are  especially  ser- 
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viceable  for  tho  removal  of  coins  impacted  in  llie  larynx.  Fig,  652  rejjresents 
the  well-known  case  in  which  Grazzi  removed  from  tiic  larynx  a  two  centesimi 
piece  in  this  manner.  8ome  rongh  or  angular  bodies  lie  between  the  vocal 
cords.  ^It  is  not  advisable  to  remove  them  through  the  larynx  if  there  is 
danger  of  lacerating  the  larynx  sufficiently  to  impair  the  voice  jx'rmanently. 
Sometimes  the  removal  can  be  accomplished  only  after  the  swelling  has  sub- 
sided under  ap|)ro[)riate  treatment. 

When  tlu;  foreign  body  is  so  located  or  impacted  that  it  cannot  be  ox])plled 
or  extracted  througli  the  natural  passages,  artificial  o])ening8  must  be  resorted 
to.  The  various  operations  that  are  frequently  called  for  are  governed  by  the 
location  of  the  foreign  body  ;  if  in  the  larynx,  thyrotomy  or  crico-thyroid 
laryngotomy,  or  if  in  the  lower  part  of  the  larynx,  laryngo-tracheotomy  or 
traclieotomy  ;  if  in  the  trachea  or  l)ronchi,  low  tracheotomy. 

When  the  trachea  is  opened  the  foreign  body  may  be  expelled  either 
through  the  larynx  or  the  tracheal  opening,  or  it  may  be  thrown  up  into  the 
upper  part  of  the  trachea  so  as  to  be  readily  grasped  with  a  pair  of  forceps. 
If  the  substance  is  in  the  larynx,  it  can  now  be  more  readily  extracted,  or  it 
may  be  forced  out  of  the  larynx  from  below  with  a  sound  ;  or  a  piece  of  silk 
may  be  passed  down  from  the  mouth  and  a  piece  of  sponge  drawn  up 
through  the  larynx  from  below. 

Expulsion  from  the  trachea  is  aided  by  turning  on  the  face,  inversion, 
succussion,  and  blowing  into  the  trachea,  or  tickling  it  with  a  feather  to 
excite  cough. 

The  tracheal  wound  should  bo  held  widely  open  with  suitable  retractors 
such  as  Laborde's  (Fig.  654),  Golding-Bird's  (Fig.  055),  or  Minor's  retractor. 


Fig.  654.— Laborde's  dilator.  Fig.  655.— Golding-Bird's  double  retractor. 


If  the  foreign  body  is  not  immediately  expelled,  Wythe's  plan  of  .stitch- 
ing the  edges  of  the  tracheal  wound  to  the  integument  is  an  excellent  scheme 


Fig.  656.— Roe's  tracheal  forceps,  with  flexible  spiral  tube. 


to  afford  ready  exit  for  the  foreign  body  at  any  time.  No  tracheal  cannula, 
of  course,  should  be  introduced.  When  the  body  is  not  expelled  at  once, 
it  should  be  extracted  by  suitable  instruments.    Roe's  tracheal  forceps  (Fig. 
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65G),  the  stem  being  made  of  copper,  so  that  it  can  be  bent  into  any  required 
position  for  reaching  into  a  bronchus,  is  especiially  suitable.  Gross's  and 
Cohen's  tracheal  forceps  are  also  servi(!eable  instruments.  Sometimes  the 
position  of  the  bodv  can  be  ascertained  by  reflecting  light,  or  tracheoscoi)y, 
and  removed  or  dislodged  with  a  hook  made  of  a  silver  probe  by  bending  up 
the  end,  and  extracting  with  the  aid  of  the  linger. 

Attem])ts  at  extraction  should  not  be  sufficiently  prolonged  to  cause^  irri- 
tation of  the  part  or  exhaustion  of  the  patient.  We  should  i-athcr  wait  for 
loosening  and  expulsion  to  take  place.  When  this  loosening  does  not  take 
place  and  removal  of  the  body  must  be  effected,  the  operation  of  bronchotomy 
through  the  chcst-wvills,  as  suggested  by  Quenu  and  Figueira,  or  the  plan  of 
reaching  the  bronchi  through  an  opening  in  the  chest-wall  from  behind,  by 
incising  the  third  to  sixth  dorsal  vertebrae,  as'  proposed  by  Nesiloff,  is  to  be 
considered. 

Foreign  Bodies  in  the  Pharynx  and  Esophagus.— Foreign  sub- 
stances of  almost  every  variety  have  been  found  in  the  pharynx  and  esoph- 


FiG.  657. — Tooth-plate  lodged  in  a  diverticulum  in  the  esophagus  for  nearly  two  years.   The  patient 
insisted  that  the  plate  was  in  her  esophagus,  but  exploration  failed  to  detect  it  during  life  (Silver). 

agus.  They  may  enter  through  the  mouth  or  through  the  neck,  as  in  the 
case  of  gunshot  wounds,  or  the  substance  may  be  thrown  up  from  the  stomach 
and  impacted  in  the  esophagus. 

Foreign  bodies  in  the  esophagus  are  usually  arrested  in  the  middle  third 
where  it  is  crossed  by  the  left  bronchus,  or  at  the  cardiac  extremity,  which  is 
the  narrowest  portion  of  the  tube. 

Many  pathological  conditions  favor  the  lodgement  of  foreign  bodies  in 
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the  pharynx  and  esophagus,  such  as  inflamuiatory  affections,  diseased  condi- 
tions of  the  tongue,  tonsils,  pharynx,  larynx,  and  esophagus,  which  interfere 
with  deglutition  and  induce  tiie  sudden  bolting  of  food  in  large  quantities. 

Substances  carelessly  i)laced  in  the  mouth  frequently  become  lodged  in 
the  throat,  and  during  sleep  tooth-plates  and  other  substances  often  drop  into 
the  throat  and  become  impacted  in  the  esophagus ;  in  some  instances  this 
takes  place  without  the  knowledge  of  the  patient. 

The  symptoms  attending  the  lodgement  of  foreign  bodies  in  the  pharynx 
and  esophagus  are  usually  dyspnea,  laryngeal  spasm,  dysphagia,  and  pain  in 
the  region  of  the  impaction. 

Sometimes  the  dyspnea  from  the  pressure  of  the  foreign  substance  on  the 
trachea  is  so  great  that  it  simulates  the  lodgement  of  a  foreign  body  in  the 
trachea  or  larynx.  In  nervouls  and  excitable  peoj)le  the  lodgement  of  such 
bodies  in  the  throat  or  esophagus  is  sometimes  purely  imaginary,  although 
all  the  symptoms  of  their  presence  are  produced.  In  other  instances  foreign 
bodies  have  remained  in  the  esophagus  for  years,  entirely  unsuspected,  the 
disturbance  caused  by  them  being  attributed  to  other  causes.  A  pouch  or 
diverticulum  on  one  side  of  the  esophagus  will  sometimes  form  for  their 
lodgement,  leaving  the  passage  free,  and  sometimes  they  become  encysted. 
Fig.  657  represents  a  tooth-plate  lodged  in  a  diverticulum  in  the  esophagus 
for  nearly  two  years.  Its  presence  was  suspected,  but  it  could  not  be  detected 
during  life. 

Sharp  and  slender  substances,  such  as  pins,  needles,  heads  of  grain,  may 
pass  through  the  walls  of  the  esophagus,  migrate  to  other  parts,  and  emerge 
through  an  abscess.  Foreign  bodies,  however,  that  remain  for  any  length  of 
time  frequently  produce  the  death  of  the  patient  or  alarming  conditions,  such 
as  edema  of  the  larynx,  abscesses,  ulceration  and  stricture  of  the  esophagus, 
perforation  or  rupture  of  the  walls  of  the  esophagus,  penetration  of  the  peri- 
cardium, the  heart,  the  pleural  cavity,  larynx,  and  trachea,  or  caries  of  the 
vertebrte. 

Diagnosis. — Foreign  bodies  lodged  in  the  pharynx  and  upper  part  of  the 
esophagus  may  be  detected  by  inspection  of  the  neck,  if  the  substance  is 
sufficiently  large  to  give  it  a  bulging  appearance,  by  laryngoscopic  examina- 
tion, by  palpation  with  the  finger,  and  by  exploration  with  sounds  or  by  the 
X-rays. 

In  the  lower  part  of  the  esophagus  the  foreign  body  can  be  detected  with 
the  sound  and  by  auscultation  of  the  esophagus  over  the  back  during  degluti- 
tion, where  a  peculiar  gurgling  sound  is  heard  at  the  location  of  the  foreign 
body. 

The  esophagus  can  also  be  inspected  by  means  of  Mackenzie's  esophag- 
oscope,  or  it  can  be  electrically  illuminated  by  Mikulicz's  esophagoscope. 
Duplay's  resonator  is  especially  serviceable  for  the  detection  of  metallic 
substances.  The  sound,  having  a  metallic  tube,  is  attached  to  the  hollow 
metallic  cylinder,  from  which  the  sound  is  conducted  to  the  ear.  The  striking 
of  the  metallic  end  of  the  bougie  against  the  metallic  substance  is  so  magni- 
fied that  the  slightest  touch  can  be  detected. 

Treatment. — Foreign  bodies  are  removed  from  the  pharynx  and  esoph- 
agus, first,  through  expulsion  by  natural  means,  as  coughing,  vomiting,  and 
artificial  digestion ;  second,  by  extraction  by  means  of  forceps,  hooks,  rings, 
and  dilating  probangs ;  third,  by  propulsion  with  the  sponge-probang  or  by 
crushing  the  substance  so  that  it  will  pass  forward  ;  fourth,  by  incision — by 
pharyngotomy  or  esophagotomy. 

The  employment  of  emetics  is  not  only  ill-advised  but  sometimes  danger- 
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ous  owing  to  the  liability  of  rupturing  the  esophagus  or  of  lacerating  it 


Fig.  658.— Fauvel's  forceps,  lateral  grasp.  Fig.  659.— Fauvel's  forceps,  antero-posterior  grasp. 

during  expulsion  in  case  of  sharp  angular  bodies.  When  small  bodies  are 
impacted  it  has  been  proposed  that  milk  be  ingested,  and  as  soon  as  it  has 


Fig.  660.— Bond's  forceps  (modified  by  author),  with  blades  bevelled  inward  to  avoid  grasping  mucous 
membrane,  and  to  permit  slender  bodies  readily  to  turn  lengthwise. 

had  time  to  form  a  firm  curd  be  ejected  by  the  action  of  a  prompt  emetic,  so 
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that  it  may  sweep  away  the  intruder.    On  th(>  othei-  hand,  soft,  bulky  food 
hke  outnieal,  may  be  swallowed  in  the  endeavor  to  sweep  on  the  forei»rn 
subshuuie,  and  sueh  food  should  always  be  freely  given  after  tooth-plates  and 
such  bodies  iiavo  entered  the  stoniacli. 

For  the  removal  of  substances  from  the  pharynx  and  nt)per  part  of  the 
esophagus  Fauvel's  forceps  (Fig.  658)  and  Bond's  forceps  (Fig.  660),  as 


Fig.  fifil.— Moe's  gum-elastic          Fig.662.— Roe's  flexible  spiral-lever  Fig.  GG3.— Gross's  bristle 

forceps,  witli  a  tube  so  soft  that      extractor:  n,  lever  opened  after  hav-  probang,  closed  to  pass  the 

it  can  follow  the  curves  of  the      ing  been  passed  bej^ond  the  foreign  foreign  body,  and  ojiened 

bronchi  or  esophagus.                     body ;  6,  closed  during  introduction  so  as  gently  to  sweep  it 

or  after  the  foreign  body  is  grasped.  upward  in  its  withdrawal. 


modified  by  the  author,  having  a  very  narrow  biting  surface,  are  especially 
serviceable  instruments.  Moe's  flexible-stem  forceps  (Fig.  661)  are  especially 
adapted  for  removing  substances  from  the  lower  part  of  the  esophagus. 

Koe's  flexible  spiral-lever  extractor  (Fig.  662)  and  Graefe's  ring  coin- 
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catcher  are  most  useful  for  removing  coins,  metallic  disks,  and  similar  sub- 
stances. 

Gross's  bristle  umbrella  probang  (Fig.  663),  inserted  beyond  the  foreign 
body  while  closed  and  then  expanded  before  withdrawal,  is  an  excellent 
instrument  for  general  use,  and  is  adapted  for  the  extraction  of  a  variety  of 
small  substances,  such  as  fish-bones,  pins,  and  the  like. 

A  great  many  different  devices  are  often  required  for  th(!  removal  of 
different  substances,  as  Baud  and  Leroy  devised  jiassing  drilled  lead-balls 
over  the  string  to  dislodge  lish-hooks  and  to  protect  the  esophagus  from  the 
sharp  ends  during  extraction. 

In  numerous  instances  similar  ingenious  devices  have  been  I'csorted  to  for 
the  extraction  of  different  substances.  In  every  case,  however,  great  care 
should  be  taken  not  to  irritate  or  lacerate  or  bruise  the  esophagus  with  the 
bite  of  the  forceps  or  by  the  employment  of  too  much  force  in  extraction,  lest 
serious  inflammation  be  excited. 

When  a  foreign  body  has  become  so  firmly  impacted  in  the  pharynx  or 
the  upper  part  of  the  esophagus  that  it  cannot  be  extracted  per  vias  naturales, 
the  operation  of  pharyngotomy  or  esophagotomy  should  be  resorted  to  with- 
out delay.  The  rule  laid  down  by  Fisher  is  a  safe  one  to  follow — viz.,  in 
every  case  in  which  the  foreign  body  cannot  be  removed  within  twenty-four 
hours  after  it  has  been  impacted  in  the  esophagus,  external  operations  should 
be  performed  to  obviate  the  danger  of  fatal  internal  complication. 

Injuries  and  deformities  of  the  pharynx  and  lower  air-passages  are  not 
of  frequent  occurrence  in  forms  that  need  special  consideration  here.  Wounds, 
whether  of  cut-throat  or  other  character,  rather  fall  in  the  province  of  the 
general  surgeon,  except  as  inflicted  by  foreign  bodies  or  laryngological  sur- 
gery, when  they  concern  the  laryngologist  largely  as  causes  of  severe  and 
dangerous  inflammation  or  edema.  The  latter  condition  sometimes  ends 
fatally  in  the  cachectic  after  the  most  trivial  injuries,  as  in  v.  Ziemssen's  case 
of  a  consumptive  dying  almost  instantly  after  a  prick  of  his  ventricular  band 
by  a  bit  of  inhaled  tobacco-leaf.  Scalds  or  other  burns  of  the  throat,  most 
commonly  from  the  swallowing  of  caustic  substances,  may  also  require  a 
prompt  opening  of  the  air-jDassages  in  order  to  prevent  suffocation,  and  pro- 
longed antiphlogistic  treatment  to  allay  the  inflammation  excited,  with  ulti- 
mate operation  to  relieve  the  resulting  stenosis. 

Fracture  of  the  larynx,  generally  of  the  exposed  rostrum  of  the  thyroid, 
as  in  cases  reported  by  the  author,^  is  occasionally  seen,  with  not  infrequently 
fatal  result ;  while  a  cornu  of  the  thyroid  has  at  times  been  fractured  by  a 
blow  or  throttling  pressure  and  dislocated  inward,  to  be  conspicuous  in  the 
supraglottic  larynx-cavity. 

Stenosis  of  the  larynx  from  pachydermia,  trauma,  or  syphilitic  cicatriza- 
tion may  demand  dilatation  with  the  laryngeal  catheter  or  such  instruments 
as  the  author's  forceps  (see  page  1209). 

^  Ann.  of  LaryngoL,  April,  1881. 
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By  JONATHAN  WRIGHT,  M.  D., 

OF  HKOOlvLYN,   N.  Y. 


SENSORY  NEUROSES  OF  THE  NOSE. 

Disturbances  of  Olfaction. 

Anosmia. — Absolute  loss  of  smell  from  any  cause  is  of  rare  occurrence. 
Great  variation  exists,  both  in  normal  and  abnormal  conditions  of  the  nasal 
mucous  membrane,  in  the  intensity  of  olfactory  impressions.  Depending, 
as  we  must,  almost  exclusively  upon  the  statements  of  the  patients,  their 
neurotic  vagaries  must  always  be  taken  into  account  in  considering  the 
etiology.  Zwaardemaker  and  Schmidt'  have  divided  the  cases  into  the 
respiratory  and  the  essential.  By  the  rcNpirafory  we  are  to  understand  any 
condition  which  prevents  the  access  of  odor-laden  air  to  the  nnicous  mem- 
brane of  the  olfactory  region.  Such  are,  especially,  nasal  polypi,  dryness 
of  the  mucous  membrane  and  the  formation  of  crusts  upon  it.  Essential 
anosmia  is  due  to  actual  lesions  of  the  olfactory  tract.  There  may  be  a 
chronic  atrophic  rhinitis  or  an  acute  inflannnation  of  the  olfactory  mucous 
membrane,  as  in  the  case  reported  by  Vergniaud.^  The  filaments  given  off 
from  the  olfactory  bulb  may  be  torn  through  by  the  jar  of  blows  or  falls  on 
the  occiput,  as  reported  in  several  cases  by  Ogle,  on  whose  paper,^  in  1870, 
most  of  the  literature  is  founded.  There  may  be  an  actual  olfactory  neuritis, 
as  in  a  case  mentioned  by  Althaus.'*  Darwin,  in  his  famous  Origin  of 
Species,  drew  attention  to  the  fact  that  white  sheep  and  ])igs  are  poisoned 
by  certain  plants,  while  dark-colored  ones  are  not.  Ogle  enlarges  upon  this 
fact,  and  quotes  the  case  related  by  Hutchinson^  of  the  negro  who,  on  chang- 
ing color  by  losing  his  dark  pigment  and  becoming  an  albino,  also  lost  his 
sense  of  smell.  Ogle  shows  that  it  is  highly  probable  that  these  phenomena 
depend  upon  the  absence  or  loss  of  pigment  in  the  olfactoiy  mucous  mem- 
brane. He  states  that  the  dark-skinned  animals  are  enabled  by  their  keen 
sense  of  smell  to  avoid  the  noxious  plants;  while  the  white  animals,  with 
pale  Schneiderian  membranes  and  feeble  sense  of  smell,  eat  and  are  poisoned 
by  them  (see  page  839).  It  is  a  fact  easily  observed  that  dogs,  whose  sense 
of  smell  is  acute,  have  a  deeply  pigmented  nasal  mucosa.  Syphilis  of  any 
part  of  the  olfactory  tract  is  said  by  Dana  ^  to  be  the  most  frequent  cause 
of  essential  anosmia.  The  last-named  author  also  mentions  several  cases 
due  to  lesions  of  the  olfactory  bulbs  and  the  cortical  centei's  in  the  gyrus 
hippocampi  and  uncinatus.    Cases  are  referred  to  by  Mackenzie in  which 

'  Die  Krankheiten  der  Oberen  Luflwege.  Revue  de  Laryngologie,  etc.,  No.  17,  Sept.  1, 1894. 
»  Medico-Chirurg.  Tram.,  1870,  liii.  p.  263.  *  Lancet,  May  14  and  21,  1881. 

*  Amer.  Journ.  of  the  Med.  Sciences,  1852,  vol.  xxiii.  p.  146. 

8  N.  Y.  Med.  Journ.,  Sept.  7,  1889.  '  Diseases  of  the  Throat  and  Nose,  1884. 
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there  was  congenital  absence  of  the  olfactory  nerves  and  bulbs.  Locomotor 
ataxia  and  corti(!al  cerebral  tumors  and  abscesses  have  been  shown  to  be  the 
causes  of  anosmia  in  some  cases.  In  cases  of  paralysis  it  has  generally  been 
noted  that  the  anosmia  is  unilateral  and  on  the  side;  of  the  lesion,  there  being 
no  decussation  of  the  olfactory  tracts.  We  find  various  cases  of  anosmia 
reported  as  depending  upon  tobacco-poisoning  (Parker),  malaria  (Raynaud) — 
when  the  anosmia  was  intermittent  and  cured  by  quinin — lead-poisoning 
(Grant),  irritant  substances,  such  as  ether  and  snuff'  (Strieker),  and  astringent 
solution,  such  as  alum  (Wendt).  Exceedingly  foul  smells  (Althaus)  or  the 
prolonged  smelling  of  any  perfume,  as  in  the  case  of  the  flour-tester  mentioned 
by  Wagner,  may  blunt  the  sense  of  smell,  or  the  appi-eciation  only  of  the 
accustomed  odor.  Anosmia  may  arise  from  reflex  causes,  such  as  elongation 
of  the  uvula  (Lennox-Browne,  Mackenzie),  removal  of  the  ovaries  (Gotts- 
chalk),  cauterization  of  the  inferior  turbinal  bodies  (Luc).  Some  doubtful 
cases  are  on  record,  ascribed  to  gout  and  rheumatism  (Durrant,  Mackenzie). 
In  old  age  there  may  be  a  senile  abatement  of  the  acuteness  or  an  entire  loss 
of  smell. 

Notwithstanding  this  long  array  of  causes,  there  is  still  another  and 
perhaps  a  larger  set  of  cases  in  which  the  most  painstaking  search  fails  to 
account  for  the  anosmia.  There  are  also  many  patients,  who  say  they  can 
smell  nothing,  in  whom  evidently  the  olfactory  sense  is  unaffected  or  only 
slightly  impaired. 

Anosmia  is  frequently  accompanied  by  loss  of  taste,  but  not  always. 
Macdonald  supposes  that  the  posterior  part  of  the  olfactory  tract  is  the  region 
which  governs  the  sense  of  taste.  The  essential  qualities  of  taste,  such  as 
bitter  and  sweet,  may  be  retained  in  anosmia,  but  the  more  delicate  aroma 
of  food  is  not  appreciated.  This  is  supposed  to  ascend  through  the  naso- 
pharynx to  the  olfactory  region  above  the  middle  turbinated  bone.  Zwaar- 
demaker  has  found  that  cocain  powder  mixed  with  starch  and  blown  into 
the  olfactory  region  will  produce  temporary  anosmia.  The  latter  author,  in 
1888,  devised  an  instrument  for  measuring  the  olfactive  powers  of  the  nose, 
and  called  it  an  olfactometer  (see  Fig.  554).  More  recently  '  he  has  published 
a  description  of  an  improved,  but  more  complicated,  apparatus  for  the  pur- 
pose. He  recommends  the  use  of  valerianic  acid  in  a  solution  1  : 100,000, 
and  various  other  unusual  substances,  among  which  he  prefei's  vanillin  1  : 1000. 
For  ordinary  purposes  the  various  essential  oils,  ether,  vinegar,  wood-alco- 
hol, etc.,  in  bottles,  may  be  used  to  ascertain  the  olfactive  condition  of  the 
patient. 

The  prognosis  depends  to  a  large  extent  upon  the  lesion,  yet  Mackenzie 
makes  the  statement  that  after  anosmia  has  existed  for  two  years  we  should 
hold  out  to  the  patient  little  hope  of  the  restoration  of  the  sense  of  smell. 
The  principal  exceptions  to  this  rule  are  found  in  the  respiratory  cases  of 
anosmia.  Thus  d'Aguanno  restored  the  sense  of  smell  in  a  case  of  anosmia 
from  nasal  polypi  which  had  existed  forty  years ;  and  White,^  in  two  cases, 
one  after  twenty  years  and  one  after  ten  years,  accomplished  a  cui'e.  Occa- 
sionally the  essential  cases  will  recover ;  but,  as  a  rule,  it  will  be  found  that 
no  treatment  is  efficacious,  even  the  removal  of  the  primary  cause,  because 
structural  change  has  taken  pla(!e  in  the  olfactoiy  tract  itself. 

Treatment. — Removal  of  the  cause  in  the  respiratory  cases,  the  adminis- 
tration of  quinin  and  strychnin  in  the  neurotic,  the  discovery  and  correction 
of  the  cause  in  the  reflex  cases,  are  the  indications  for  treatment.  Some 

'  Archiv  f.  Laryngoloffie,  Bd.  iii.,  Ileft  ii.,  1895. 
Burnett's  System  of  the  Dmases  of  Ear,  Nose,  and  Throat,  vol.  ii.  p.  94. 
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cases  have  recovered  after  the  application  of  galvanism  ;  and  Mackenzie 
claims  to  have  given  relief  in  two  cases  by  the  insufflation  of 

'     I^.  Strychnin,  gr.  -^-^ ; 

Starch,  gr.  ij       — M. 

Hyperosmia  seems  common  enough  among  highly  neurotic  women  and 
men,  but  tiieir  complaints  of  certain  odors  would  seem  to  be  due  more  to  their 
mental  attitude  and  lack  of  self-control  than  to  a  really  hy])ercsthctic  state 
of  the  olfactory  tract.  It  is  occasionally  noted  in  women  at  the  time  of 
menstruation.  It  differs  from  parosmia  in  being  an  exaggerated  appreciation 
of  one  or  more  odors  rather  than  a  perversion  of  them. 

Schmidt  refers  to  some  cases  of  inorl)id  hyperosmia  ;  while  Schech  ^ 
speaks  of  a  boy  (James  Mitchell)  who,  in  the  absence  of  his  other  senses, 
was  able  to  recognize  objects  or  individuals  by  their  odor.  The  same  is  also 
related  of  I^aura  Bridgman. 

Parosmia,  or  the  perversion  of  smell,  is  said  to  be  always  either  of 
cerebral  or  hysterical  origin.  It  is,  howevei',  not  uncommonly  a  more  or  less 
marked  symptom  of  a  bad  coryza.  This  was  especially  noted  during  the  late 
epidemic  of  the  grippe.  The  odor  of  putrid  ffesh,  lish,  eggs,  the  smell  of 
cooking  meat,  urine,  petroleum,  musk,  burning  hair,  tar,  pitch,  phosphorus, 
garlic,  or  other  indescribable  and  disgusting  odors,  are  comj)lained  of.  It  is 
rather  singular  that  in  none  of  these  cases  has  there  been  noted  the  occur- 
rence of  agreeable  olfactory  sensations.  Mackenzie  refers  to  cases  in  which 
the  symptom  was  due  to  carcinoma  of  the  frontal  lobe  of  the  brain,  a  glioma, 
gummata,  or  a  fungous  tumor  of  the  cribriform  plate.  Althaus^  relates  a 
case  in  which  parosmia  was  the  beginning  symptom  of  locomotor  ataxia. 
There  are  many  instances  of  it  found  among  the  insane,  and  it  is  occasionally 
reported  in  the  aura  of  epile|)sy.  It  is  especially  frequent  in  neurasthenia; 
and  in  women  during  pregnancy  and  at  the  menopause.  A  curious  report  by 
Sbreny  states  that,  in  a  patient  of  his,  cocainization  of  the  nasal  mucous 
membrane  repeatedly  produced  the  sensation  of  a  foul  smell. 

Prognosis. — In  cases  of  cerebral  origin  the  prognosis  is  bad,  unless 
arising  from  a  syphilitic  lesion,  where  treatment  may  be  of  avail.  In  the 
insane  and  hysterical  it  depends  on  the  general  prognosis  in  the  case.  When 
dependent  on  local  causes,  as  coryza,  the  prognosis  is  good. 

Treatment  depends  on  the  etiology.    Parosmia  is  a  symptom. 

The  sense  of  smell  has  a  more  or  less  direct  connection  with  the  emotional 
life  of  man.  Its  connection  with  sexual  excitement  is  a  common  phenomenon 
in  animals.  In  the  human  race  young  women  make  use  of  artificial  scents 
not  only  for  their  own  gratification,  but  also  to  enhance  their  attractions  for 
the  other  sex.  Man  being  by  nature  the  aggressive  party,  is  less  addicted  to 
their  use. 

Goethe  tells  of  Schiller  keeping  rotting  apples  in  his  Meriting  desk,  be- 
cause in  their  atmosphere  his  poetic  conceptions  flowed  more  freely  from  his 
pen.  In  some  individuals  certain  odors,  or  even  the  tliought  of  them,  pro- 
duce headache,  dizziness,  fiiintness,  or  give  rise  to  certain  conditions.  On 
the  other  hand,  psychical  influences  may  give  rise  to  the  subjective  perception 
of  odors. 

"  And  I  swear,  as  I  thought  of  her  there,  in  that  hour, 
And  of  how,  after  all,  old  things  are  best, 
That  I  smelt  the  smell  of  that  jasmine  flower 
Which  she  used  to  wear  in  her  breast. 


'  Krankheiten  der  Mundhokle,  etc.,  f.  279. 


*  Loc.  cit. 
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It  smelt  so  laint,  and  it  smelt  so  sweet, 

It  made  me  creep,  and  it  made  me  cold  ; 
Like  the  scent  that  steals  I'rom  the  crumbling  sheet, 

When  a  mummy  is  half  unrolled." 

Disturbances  of  Sensation. 

Anesthesia;  Hyperesthesia;  Paresthesia.— It  is  to  be  rcMiiem- 
bered  that  a  small  part  of  tlie  anterior  portion  of  tlic  nasal  chambers  receives 
its  sensory  nerve-supply  from  the  nasal  branch  of  the  ophthalmic  division  of 
the  fifth  or  trigeminus' nerve,  and  that  the  rest  of  the  nose  is  supplied  by 
the  superior  maxillary  division,  and  the  tongue  and  mouth  by  the  inferior, 
with  its  gustatory  branch  ;  and  that  these  three  divisions  unite  at  the  Gasser- 
ian  ganglion  within  the  cranial  cavity.  It  is  probable  that  in  many  cases  of 
cerebral  hemorrhage,  es])ecia]ly  those  in  which  there  is  facial  anesthesia,  the 
nasal  mucous  membrane,  if  examined,  would  be  found  anesthetic.  The  case 
mentioned  by  Althaus  is  the  only  one  on  record,  so  far  as  I  know,  where 
there  was  a*  peripheral  paralysis  of  the  fifth  nerve.  There  were  trophic 
changes  in  the  mucous  membrane  of  the  eye,  nose,  and  mouth  ;  but  the 
senses  of  smell  and  taste  remained  intact. 

Hyperesthesia  and  hyperalgesia  are  so  intimately  connected  with  local 
lesions  and  reflex  neuroses  that  they  will  be  considered  elsewhere. 

Paresthesise  of  the  nose  may  be  the  occasional  symptoms  of  cerebral  and 
nerve  lesions ;  but  hysteria  here  plays  the  most  important  part  in  the  etiology. 
While  it  is  not  my  plan  to  dwell  long  upon  hysteria,  I  cannot  refrain  from 
giving  the  following  account  of  a  remarkable  case  which  many  American 
laryngologists  will  doubtless  remember,  as  she  has  consulted  a  very  large 
number  of  them. 

The  patient  was  a  nervous  woman  of  fifty,  with  a  good  family  history.  Fifteen 
years  before  she  had  received  a  blow  with  a  parasol  on  the  bridge  of  the  nose :  seven 
years  ago  she  began  to  complain  of  nasal  obstruction.  Six  years  ago  the  menopause 
began.  She  has  the  appearance  of  a  healthy  woman,  but  she  says  that  she  suffers 
agony  from  frontal  headache,  pain  within  the  nose,  and  nasal  obstruction.  Several 
years  ago  a  surgeon  removed  a  large  piece  from  the  nasal  septum.  From  time  to  time 
since  then  several  doctors,  at  her  entreaty,  have  removed  pieces.  One  rhinologist 
opened  the  frontal  sinus  and  found  it  healthy.  All  these  operations  had  given  her  only 
transient  relief.  She  had  other  neurotic  symptoms,  upon  which,  however,  she  did  not 
dwell.  While  giving  me  her  history  she  drew  from  her  pocket  a  bent-wire  probe  wound 
with  cotton,  and  passing  it  dexterously  into  her  nose,  said  she  could  feel  that  there  was 
still  something  there,  which  she  begged  me  to  cut  out.  On  inspection  I  found  that  the 
whole  septum  from  the  columnato  the  naso-pharynx  had  been  removed,  with  the  excep- 
tion of  a  small  ridge  or  blade  of  tissue  along  the  floor  of  the  nose.  The  middle  turbi- 
nals  met  in  the  middle  line,  so  that  if  there  was  any  septum  above  them  it  could  not  be 
perceived.  She  assured  me  that  this  had  been  removed  piecemeal  by  different  doctors, 
and  placing  her  probe  upon  the  remaining  stump,  and  moving  it  back  and  forth,  she 
told  me  that  if  I  did  not  take  away  that  she  would  go  to  some  one  who  would.  I  refused, 
and  advised  her  to  seek  an  alienist.    She  left  my  office  in  anger. 

This  may  be  said  to  be  a  case  of  "obsession  "  rather  than  of  hysteria. 

REFLEX  NEUROSES  OF  THE  NOSE. 

I  do  not  propose  to  enter  into  a  discussion  of  the  nature  of  a  reflex  neu- 
rosis further  than  to  say  that  we  commonly  understand  by  it  a  process  Avhich 
consists  of  a  nervous  impulse  starting  at  the  peripheral  termination  of  a  sen- 
sitive nerve,  carried  through  it  to  a  sympathetic  center,  and  from  there  car- 
ried back  to  its  source  or  to  a  distant  point,  where  it  manifests  itself  in  an 
excessive  or  disordered  vaso-motor,  sensory,  or  muscular  activity.  To  account 
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for  tliis  disordered  activity,  we  may  suppose  tiiat  the  terminal  nerve-filaments 
are  diseased  or  subject  to  undue  irritation  by  disease  of  their  environment; 
or  that  there  is  disease  of  the  nerve-trunks  or  their  ganglia  ;  or  that  there  is 
11  general  excitability  of  the  nervous  organization  of"  the  individual.  Pathol- 
ogy has  as  yet  slied  no  new  light  on  these  possible  sources  of  the  trouble; 
and  the  clini(!al  phenomena  are  so  illusive  that,  they  have  furnished  onlv  a 
multitude  of  bewildering  hypotheses  and  theories.  Since  the  rise  of  special- 
ism in  medicine,  the  devotee  of  each  shrine  has  laid  at  the  feet  of  his  deity 
— the  nose,  the  uterus,  the  stomach,  the  male  urethra,  or  other  isolated  organs 
— as  large  a  number  of  I'eflex  neuroses  as  possible.  It  has  therefore  repeat- 
edly happened  that  the  same  nervous  phenomenon  appears  in  many  classifica- 
tions;  and  the  result  has  been  bewildering  and,  to  the  candid  observer,  some- 
what ridiculous. 

riay-fever,  of  late  years,  has  been  most  frequently  considei'ed  as  belong- 
ing etiologically  to  tiie  nose.  Cases  of  epile[)sy,  melancholia,  insomnia,  neu- 
rasthenia, migraine,  persistent  hiccough,  aprosexia,  sneezing,  and  many  other 
puzzling  affections  have  appeared  to  some  of  the  reporters  to  originate  in 
the  nose,  chieHy  because  they  have  observed  some  case  coincident  with  nasal 
disease  and  abolished  by  treatment  of  it.  But  the  same  galaxy  of  phenom- 
ena has  also  been  ascribed  with  equal  right  to  other  organs.  Therefore  logic 
teaches  us  that  we  are  familiar  only  with  the  everchanging  factor,  and  not 
with  the  central  or  constant  one  which  we  presume  nnist  exist. 

Hay-Fever. — -Fohn  N.  Mackenzie,^  in  a  historical  study  of  the  nasal 
reflexes,  has  shown  that  hay-fever  and  other  nasal  neuroses  had  been  observed 
clinically  from  the  earliest  ages,  but  not  classified  in  accordance  with  present 
knowledge  and  theories.  At  the  beginning  of  this  century,  Heberden  and 
Cullen  had  evidently  observed  the  affection  ;  but  Bostock,-  in  1819,  was  the 
first  to  describe  it  intelligently.  Phoebus,  Weyman,  Beard,  Blackley,  Ged- 
dings,  and  others  have  made  valuable  contributions  to  the  subject  since  then; 
but  they  devoted  themselves  to  its  clinical  manifestations  and  its  etiolog- 
ical dependence  on  extraneous  influences  rather  than  upon  local  nasal  dis- 
ease. Daly,  in  1881,  was  the  first  to  draw  attention  to  the  fact  that  a  very 
large  number  of  these  patients  had  well-marked  intranasal  lesions.  In  this 
he  was  supix>rted  in  this  country  by  Roe,'*  Harrison  Allen,*  Sajous,^  and 
abroad  by  Hack,  Hertzog,  and  others.  These  gentlemen  were  disposed  to 
look  upon  the  general  neurotic  element  as  a  minor  factor  or  as  a  result  of  the 
local  lesion.  John  N.  Mackenzie,"  in  a  remarkable  series  of  articles,  while 
giving  local  lesions  their  due  consideration,  has  shown  that  the  fundamental 
cause  lies  back  of  these  in  the  abnormal  ex(ntability  of  the  sympathetic  ner- 
vous system.  Bishop^  has  lately  advanced  the  theory,  with  considerable 
force  of  argument,  that  hay-fever  is  due  to  the  hyperacidity  of  the  blood 
from  the  excess  of  uric  acid  ;  but  it  is  too  early  yet  to  judge  of  the  value  of 
this  suggestion. 

Hay-fever  is  a  term  usually  limited  to  manifestations  of  disturbance  in 
the  upper  air-passages,  which  begin  in  May  or  June,  and  are  then  sometimes 
called  "Rose-cold"  or  "June  cold;"  or  it  may  begin  shortly  after  the  Lst 
of  August  and  last  until  the  advent  of  frost.  The  latter  form  is  the  one 
more  commonly  known  as  hay-fever,  hay-asthma,  rag-weed  fever,  autumnal 
catarrh,  etc. 

^  Trans.  Am.  Laryng.  Assoc.,  1887.  ^  Medico-Chirurg.  Trans.,  1819,  p.  161 ;  182S,  p.  437. 
'  N.  Y.  Med.  Jmirn.,  May  12,  19,  1883;  May  3,  10,  1884;  Trans.  Am.  Lan/ng.  Assoc.,  1884. 
*  Am.  Joum.  Med.  Sci.,  Jan.,  1884.  ^  Trans.  Am.  Laryng.  Assoc.,  1S84. 

«  Am.  Journ.  Med.  ScL,  April,  1884.  ^  The  Medical  News,  Feb.  24,  1894. 
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Symptoms. — Its  chief  characteristics  are  tliose  of  a  severe  coryza  in  the 
early  stages,  which,  instead  of  terminating  in  tlie  third  or  resolving  stage 
after  ten  days  or  two  weeks,  is  indefinitely  jn-olonged  ;  or  it  may  siiddt.'niy 
cease  on  an  abrupt  fall  of  temperature  or  tlie  i-enioval  of  the  patient  to 
another  locality.  Itching  (jf  the  eyes  and  nose,  alternating  nasal  obstruction, 
furious  and  long-continued  fits  of  sneezing,  lachrymation,  ])]iotophobia,  con- 
gestion of  the  conjunctiva!,  frontal  headache,  moi-e  or  less  (;oniplcte  loss  of 
taste  and  smell,  an  annoying  cough,  prostration  and  slight  fever  make  these 
patients  exceedingly  nncomfortable,  and  for  a  considerable  period  render 
them  unfit  for  any  continuous  occupation.  Damp  weather,  east  Avind,  dust, 
and  the  proximity  of  blooming  vegetation  increase  the  intensity  of  the  symp- 
toms. All  degrees  of  severity  are  observed,  from  a  very  slight  "  cold  in  the 
head  "  to  an  illness  which,  for  a  part  of  the  time,  at  least,  may  confine  them 
to  bed.  The  first  of  the  periodical  attacks  is  slight,  and  the  severity  increases 
with  the  recurring  ones.  The  patients  suffer  much  more  in  the  morning 
hours  than  in  the  afternoon. 

Etiology. — In  this  country  the  bloom  of  the  rag-weed — ambrosia  artemi- 
sisefolia — is  more  often  regarded  by  patients  as  the  exciting  caiise  of  their 
attacks  than  any  other  plant ;  but  the  bloom  of  the  cereals,  dust,  bright  sun- 
shine, and  many  other  influences  are  used  to  explain  the  onset  of  the  disease. 
The  June  cold  or  rose-cold,  which  presents  the  same  clinical  picture,  but  is 
certainly  less  frequent  in  this  country  than  the  autumnal  form,  has  been  sup- 
posed to  be  due  to  the  pollen  of  the  early  flowers.  It  is  probable  that  all 
floating  particles  of  matter  in  the  respired  air  have  their  effect  upon  the  nasal 
mucous  membranes  of  susceptible  individuals.  It  occurs  more  frequently  in 
the  so-called  temperate  climates,  being  unusual  in  very  warm  or  very  cold 
regions.  It  is  a  very  much  more  frequent  occurrence  in  America  and  Eng- 
land than  in  other  countries.  Geddings,  combining  his  cases  with  those  of 
Weyman,  says  that  it  is  more  common  in  men  than  in  women,  in  the  propor- 
tion of  3  to  2.  He  gives  the  following  table  as  to  the  age  when  the  patients 
were  first  attacked  : 


Under  10   21  cases. 

10-20    28  " 

20-30    38  " 

30-40    19  " 

40-50    16  " 

After  50   3  " 


In  many  cases  heredity  seems  to  play  an  important  part,  many  members 
of  the  same  family  suffering  from  it.  This  is  especially  so  in  certain  families 
of  a  neurotic  type  or  distinguished  by  intellectual  superiority. 

The  attack  frequently  comes  on  with  great  regularity  as  to  the  time  of 
year.  Sometimes  the  patient  confidently  expects  it  not  only  upon  a  certain 
day,  but  even  at  a  certain  time  of  day,  although  occasionally  the  attacks 
occur  at  any  time  of  the  year.  Bosworth  quotes  Beard's  statistics  and  his 
own,  from  which  it  a])pears  that  out  of  278  cases  beginning  from  May  1  to 
September  30,  186  cases  began  between  August  10  and  31  inclusive,  while 
the  other  cases  were  pretty  evenly  divided  as  to  the  date  of  beginning.  The 
attacks  in  some  of  the  cases  run  a  shorter  course,  but  the  majority  suffer 
until  frost,  and  some  seem  never  to  be  entirely  free  from  the  trouble.  In 
Geddings's  tables  there  is  a  marked  preponderance  among  brainworkers — 
physicians,  manufactui'ers,  merchants,  clergymen,  and  lawyers  making  up 
much  more  than  half  of  the  cases.  It  occurs  much  more  frequently  among 
neurotic  people,  although  Roe  denies  this.    A  good  many  of  Geddings's  cases 
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are  called  "  bilious."  Most  writers  agree  that  the  exciting  extraneous  cause 
seems  jnost  frequently  to  be  the  pollen  of  plants,  since  much  the  larger 
number  gf  cases  suffer  only  when  the  flowering  jjlants  siied  their  pollen,  or 
in  August  and  September,  when  the  later  grasses  are  in  bloom.  The  experi- 
ments of  Blacivley  and  others  point  to  the  same  conclusion  ;  but  it  is  also 
certain  that  other  irritants  in  the  respii-ed  air  may  act  in  the  same  way,  since 
many  of  the  cases  suffer  at  irregular  intervals  throughout  the  year. 

Notwithstanding  many  differences  of  opinion  as  to  the  relative  importance 
of  the  factors  in  the  etiology,  those  who  have  given  the  disease  the  most 
careful  study  agree  that  we  must  usually  take  into  account : 

1.  Hyperexcitability  of  the  sympathetic  nervous  systeui,  which  mav  or 
may  not  manifest  itself  by  wiiat  we  term  a  neurotic  temperament, 

2.  Some  local  change  in  the  nasal  mucous  membrane  or  its  underlying 
cartilaginous  and  bony  framework.  This  is  most  frequently  found  to  con- 
sist of  a  real  hyperplasia  or  a  vascular  dilatation  of  the  erectile  tissue  or  of 
an  edematous  (so-called  polypoid)  condition  of  the  stroma,  especially  in  the 
region  of  the  middle  turbinal.  Combined  with  this,  as  pointed' out  by 
J.  N.  Mackenzie,  we  are  able  to  find  more  or  less  localized  areas  of  hyper- 
esthesia in  the  posterior  part  of  the  nose.  Spurs  and  deviations  are  more 
rarely  a  prominent  local  feature. 

3.  Some  atmosjiheric  condition  (pollen,  dust)  which  obtains  principally 
either  in  the  spring  or  the  autumn. 

Now,  as  a  matter  of  fact,  we  not  infrequently  find  cases  in  whom  the 
neurosis  of  liay-fever  is  the  only  evidence  of  a  neurotic  temperament  (Roe). 
We  also  often  meet  with  cases  that  have  no  appreciable  nasal  lesion  when 
not  suffering  from  hay-fever  (Mackenzie).  Finally,  as  said  above,  many 
cases  have  the  same  manifestations  at  other  seasons  of  the  year  or  in  localities 
where  there  is  presumably  neither  dust  nor  pollen.  The  writer  cannot  escape 
the  conviction  that,  in  very  many  instances,  but  of  course  not  in  all,  the  local 
disease  is  the  result,  rather  than  the  cause,  of  the  neurosis.  Excessive  and 
long-continued  vaso-motor  disturbances  lead  to  the  demonstrable  permanent 
damage  of  the  fibro-muscular  walls  of  the  vessels  and  of  the  stroma  of 
the  erectile  tissue  of  the  nose.  Low-grade  inflammatory  fibrous  tissue  takes 
the  place  of  the  elastic  fibers  of  the  normal  stroma.  It  also  encroaches 
upon,  displaces,  causes  absorption  of,  and  hinders  the  functional  action  of  the 
smooth  muscular  tissue  in  the  stroma  and  the  walls  of  blood-vessels.  Not 
only  does  it  do  this,  but,  as  a  consequence,  the  serous  fluid  thrown  out  from 
the  vessels  is  finally,  after  I'epeated  attacks,  not  absorbed,  but  remains  as  a 
permanent  edematous  infiltration  of  the  stroma  ;  and  the  cavernous  spaces 
remain  permanently  dilated,  owing  to  paresis  of  their  walls,  even  after  the 
vaso-motor  storm  has  for  the  time  passed  away.  This  I  have  lately  been 
able  to  observe  in  a  young  man  who,  after  having  had  hay-fever  for  ten  years 
to  some  extent,  began  to  suffer  more  severely  ;  and  after  the  hay-fever  season 
had  passed  this  year,  his  nose  remained  more  or  less  occluded.  The  mucous 
membrane  of  the  whole  nose  was  pale  and  edematous,  in  addition  to  the 
engorgement  of  the  cavernous  tissue,  and  reacted  sluggishly  to  cocain.  By 
means  of  the  snare,  pieces  were  removed  both  from  the  inferior  turbinal  and 
from  the  region  of  the  middle  turbinal.  Small  polyp-buds,  some  as  large 
as  a  pea,  some  as  small  as  a  pin's  head,  were  seen  in  process  of  budding  or 
protruding  from  the  surface.  Microscopically  there  was  a  difference  in  the 
specimens  of  tissue  from  the  two  regions.  There  were  a  large  number  of 
glands  in  the  tissue  from  the  inferior  turbinals,  which,  except  for  their  dis- 
tension with  serum,  did  not  look  materially  altered  from  the  normal ;  but 
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the  stronia-fibers  wore  evidently  changing  in  cilmracter,  and  the  smootli 
muscle-fibers,  easily  made  out  in  the  ei-ectile  regions  when  normal,  were  few 
and  hard  to  find.  In  the  middle  turbinal  region  the  structure  was  that 
usually  found  in  the  ordinary  edematous  polypus,'  except  that  possibly  the 
glands  were  not  so  much  degenerated  as  usual.  This  and  many  other  his- 
tological examinations  simply  tend  to  confirm  the  impression  I  have  long 
received  from  cases  clinically  observed. 

Prognosis. — Notwithstanding  this,  it  is  undeniably  true  that  treatment 
directed  to  the  local  lesion,  when  it  exists,  results  always  in  marked. ameliora- 
tion of  the  symptoms,  and  sometimes  in  a  permanent  cure.  The  cases  with 
extensive  nasal  disease  are  the  most  favorable  ones,  for  often  when  operated 
on  they  have  apparently  reached  a  stage  when  the  neurosis  is  on  a  decline. 
Relieved  of  the  peripheral  irritation,  perhaps  originally  brought  about  by 
the  neurosis,  nature  so  far  overcomes  the  other  etiological  factors  that 
the  symptoms  do  not  return  at  their  next  period.  If  the  system  becomes 
still  further  strengthened  they  may  never  recur  ;  but  after  a  few  years  many 
of  these  cases  relapse.  Another  curious  fact  about  these  cases  is  that  a  shock 
to  the  nervous  system,  unconnected  in  any  way  with  the  treatment,  may  give 
temporary  or  lasting  relief;  as  in  the  case  mentioned  by  Dr.  F.  I.  Knight, 
where  a  man,  long  a  suflPerer,  broke  his  leg  and  the  attacks  ceased.  He  had 
also  seen  a  case  relieved  by  the  mind  cure.  The  case  of  Dr.  J.  N.  Mackenzie 
has  become  famous,  where  an  artificial  rose  produced  a  "  rose-cold "  in  a 
sufferer  from  the  affection,  who,  when  disabused,  was  subsequently  able  to 
inhale  the  perfume  of  a  real  one. 

Treatment. — From  what  has  preceded,  the  indications  for  treatment 
seem  pretty  clear,  although  sometimes  difficult  to  follow  out.  A  careful 
inspection  of  the  air-passages  must  be  made,  if  possible,  when  the  trouble  is 
quiescent.  All  polypi,  hypertrophies,  spurs,  and  deviations  in  the  nose  must 
receive  appropriate  treatment,  and  all  sensitive  spots  should  be  destroyed  by 
the  galvano-cautery.  This  should  be  done  only  by  an  experienced  operator, 
and  not  by  the  tyro  in  rhinology,  or  innocent  structure  may  be  destroyed 
and  annoying  cicatrices  and  adhesions  be  left  behind. 

As  for  drugs,  tonics  of  strychnin,  quinin,  and  iron  are  indicated,  and 
may  be  administered  for  weeks  or  months  before  the  usual  onset  of  the 
symptoms.    Dr.  Mackenzie's  prescription  is  a  pill — 

Zinci  phosphid.,  gr.  ; 

Quin.  sulph.,  gr.  ij  ; 

Ext.  nucis  vom.,  gr.  \,  before  meals,  and 

Donovan's  solution,  gtt.  iij-v,  after  meals. 

These  jiatients  must  lead  an  out-door  life,  as  free  from  mental  strain  as 
possible.  Should  all  of  these  measures  be  found  inefficacious,  as  often 
happens,  there  is  nothing  left  for  the  patient  but  to  seek  refuge  in  stoic 
philosophy,  or  in  distant  localities,  where  experience  teaches  him  that  he  is 
free  from  his  trouble.  This  may  be  in  the  White  Mountains  of  New  Hamp- 
shire. "Of  the  various  places  mentioned  within  this  territory,  Bethlehem 
and  Jefferson,  Whitefield,  White  Mountain  House,  Fabian's  Twin-Mountain 
House,  Crawford  House,  Glen,  Gorham,  and  Mount  Washington  may  be 
regarded  as  entirely  exempt"  (Geddings). 

Frequently  immediate  and  entire  relief  is  here  experienced,  and  there  is 
'  Wright,  N.  Y.  Med.  Journ.,  Nov.  4,  1893.    See  p.  1076  in  this  work. 
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alwiiys  great  amelioration  of  the  neurotic  phenomena.  Tlie  lake  region  of 
Maine,  r^ake  Chautauqua  in  Western  New  York,  Put-in-Bay  on  Lake  Erie 
Little  Ti-aver.se  Bay  in  Northern  Michigan,  Cresson  in  Pennsylvania,  many 
parts  of  Canada,  of  California,  antl  of  CV)lorado  are  free  from  the  disease 
and  give  relief  in  many  cases  of  hay-fever.  Indeed,  the  seashore,  the 
mountains — -any  change  of  locality — will  relieve  some  patients  ;  while  nearly 
all  are  fre(;  from  it  during  an  ocean  vovage. 

Spasmodic  Asthma.— Very  shortly  after  the  influence  of  the  local 
nasal  lesion  was  recognized  and  exaggerated  in  the  etiology  of  hay-fever, 
interest  was  revived  in  a  like  causation  of  spasmodic  asthma.    To  Voltolini 
is  generally  accredited  the  distinction  of  having  in  1871  first  drawn  attention 
to  the  dependence  of  some  cases  of  asthma  upon  nasal  lesions,  having  cured 
a  case  by  removing  a  polypus  from  the  nose.    This  attracted  a  great  deal  of 
attention,  and  many  papers  were  contributed  to  medical  literature  in  con- 
firmation of  his  observations ;  but  the  importance  of  nasal  and  jiharyngeal 
disease  as  an  etiological  factor  reached  its  climax  in  188G,  when  Bosworth 
stated  that  in  all  the  cases  of  asthma  which  he  had  seen  there  existed  an 
intranasal  lesion.    Tn  his  book  published  in  1889  he  repeated  the  statement. 
Out  of  4G  (iases  of  asthma,  28  were  cured  and  12  improved  by  intranasal 
treatment,  while  only  one  was  unimi)roved.    He  asserts  that  hay-fever  or 
hay-asthma  and  perennial  or  bronchial  asthma  have  the  same  etiology — i.  e., 
that  the  local  exciting  cause  is  always  in  the  nose.    lie  therefore  calls  the 
first  vaso-motor  rhinitis  and  the  latter  vaso-motor  bronchitis.    He  subse- 
quently reported  88  cases  of  asthma  with  intranasal  lesion,  of  which  42 
were  cured  (or  nearly  52  per  cent.),  33  improved,  and  2  uninq)roved.  This 
corresponds  closely  with  the  reports  of  Schmiegelow  and  Heyman,  Bos- 
worth's  view  of  the  etiology  of  asthma  has  been  strongly  combated  by 
B.  Robinson,  Shurly,  Ingals,  J.  N.  Mackenzie,  and  others  in  the  discussions 
which  followed  the  reading  of  his  papers.    It  is  the  belief  of  the  writer 
that  Dr.  Bosworth  has  enunciated  the  proper  theory  in  drawing  close  analogy 
between  hay  fever  and  asthma ;  but  in  saying  that  a  local  nasal  lesion  always 
enters  into  the  chain  of  causes,  he  seems  to  have  overshot  the  mark  in  each 
case.    While  the  writer's  experience  is  much  less  extended  than  Dr.  Bos- 
worth's,  he  certainly  has  seen  cases  in  Avhich  no  nasal  lesion  was  present,  and 
few  cases  of  the  trouble  in  which  an  entire  and  jjermanent  cure  resulted  from 
intranasal  operations  on  existing  lesions.    A  rhinologist  cannot  from  his 
own  experience  alone  discuss  this  question  intelligently,  because  the  cases  of 
asthma  that  seek  him  are  those  especially  which  have  intranasal  symptoms. 
We  see  this  exemplified  in  the  statement  of  Lublinski,  who  said  that  of  143 
cases  of  asthma  with  nasal  and  pharyngeal  lesions  treated  by  operation,  27 
(less  than  20  per  cent.)  were  cured  and  13  improved.    This  exjjcrience  was 
gained  in  a  general  medical  clinic.    Heyman,  on  the  other  hand,  in  a  nose- 
and-throat  clinic,  saw  53  cases  and  cured  29  (more  than  50  per  cent.)  and 
improved  14  ;  10  were  unimproved.     According  to  Schmiegelow's  tables 
there  were  among  50  patients,  32  cured,  11  improved,  and  in  7  no  result. 
Out  of  the  32  cases  reported  cured,  there  were  recurrences  in  17  ;  and  coin- 
cident with  the  return  of  the  asthmatic  attacks  there  was  a  recurrence  of  the 
nasal  lesion.    Schmiegelow  says  that  the  return  of  the  asthma  M'as  caused  by 
the  recurrence  of  the  nasal  lesion.    I  have  stated  my  reasons,  in  speaking 
of  hay-fever,  for  believing  that  the  neurosis  is  frequently  the  initial  phenom- 
enon, and  the  polyp  or  hypertrophy  a  secondary  and  resultant  lesion.  Schmie- 
gelow's statistics  show  that  his  material  was  made  up  of  517  cases  of  chi'onic 
rhinitis,  of  which  40  had  asthma  (8  per  cent.),  and  139  cases  of  nasal  polypi, 
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of  which  31  had  asthma  (22  per  cent.).  These  proportions  certainly  seem 
very  high. 

Briigclman  distinguishes  5  kinds  of  asthma,  according  to  their  etiology  : 
1.  Nasal  asthma.  2.  Intoxication-asthma  (carbonic  oxid).  3.  Pharyngo- 
laryngeal  asthma.  4.  Bronchial  asthma.  5.  Neurasthenic  asthma.  Bollin- 
ger relates  a  case  in  which  asthma  apparently  was  caused  by  the  presence  of  a 
rhinolith  in  the  nasal  chambers,  and  ceased  after  the  ex])ulsion  of  it.  Roquer 
y  Casadesus  reports  a  case  of  asthma  from  an  enlarged  lingual  tonsil  cured 
by  its  abscission.  Glasgow  relates  a  curious  instance  in  which  a  case  of  sjjas- 
modic  asthma  Avas  cured  by  the  accidental  application  of  a  50  per  cent,  solu- 
tion of  carbolic  acid  to  the  larynx.  From  this  and  other  experiences  he 
believes  that  the  larynx,  as  well  as  the  nose  and  other  organs,  may  be  the 
starting-point  of  the  reflex.  We  have  already  quoted  the  remark  of  Dr.  F. 
I.  Knight,  that  he  had  seen  a  case  of  hay-fever  cured  by  the  patient's  break- 
ing his  leg.  Cases  have  been  brought  forward  to  show  the  connection 
between  various  manifestations  of  neurosis  of  the  skin,  as  urticaria,  and 
circumscribed  edema  and  asthma. 

Treatment. — F rom  this  short  review  of  the  subject,  whatever  may  be 
the  reflex  path  from  the  nose  to  the  bronchioles,  whatever  may  be  the  pro- 
portion of  the  nasal  reflex  to  other  reflexes  in  the  causation  of  asthma,  it  is 
clear  that  when  lesions  do  exist  in  the  upper  air-passages,  they  should  be 
thoroughly  and  carefully  treated ;  but  whether  such  lesions  exist  or  not,  the 
patient's  other  organs  should  be  examined  with  care.  Systemic  dyscrasia, 
lithemia,  gout,  rheumatism,  and  the  genei'al  neurotic  tendencies  must  all  be 
considered.  The  nose  is  only  one  wheel  with  many  cogs  in  a  complicated  and 
mysterious  mechanism. 

An  instance  of  the  coincidence  of  marked  naso-pharyngeal  adenoids  with  severe 
asthmatic  attacks  which  I  treated  several  years  ago,  has  taught  me  not  to  be  too  sure  of 
the  dependence  of  asthma  on  the  nose  for  its  origin.  The  patient  was  a  young  woman 
of  considerable  personal  attractions,  but  with  a  most  disagreeable  "  dead  voice."  She 
complained  of  violent  attacks  of  asthma,  somewhat  dependent  upon  the  climate  and 
environment,  and  of  constant  nasal  occlusion  not  dependent  on  either.  The  nose  was 
narrow  and  the  naso-pharyngeal  vault  filled  with  a  mass  of  lymphoid  tissue.  I  was 
cautious  enough  to  make  a  guarded  prognosis  in  regard  to  the  asthma ;  but  T  was  sure  in 
my  own  mind  that  I  would  cure  her  of  it.  I  removed  the  adenoids  perfectly  clean  from 
the  naso-pharynx,  and  incidentally  had  a  copious  secondary  hemorrhage.  She,  of 
course,  was  greatly  relieved  of  many  symptoms,  but  not  of  her  asthma ;  for,  after  a 
somewhat  lengthy  interval,  it  returned.  I  saw  little  chance  of  benefiting  the  nose,  and 
refused  further  nasal  treatment.  She  went  for  a  long  time  to  a  very  skilful  colleague, 
who  burned  and  cut  the  nasal  mucous  membrane.  This  was  five  years  ago.  Since 
then  she  has  been  married  and  has  had  a  child,  and  although  her  general  health  has 
been  fairly  good,  her  asthma  still  troubles  her  at  irregular  intervals.  A  gynecologist 
has  also  tried  his  skill  successfully  on  some  sensitive  spot,  but  she  had  a  particularly 
bad  time  with  the  asthma  last  summer.    Her  nose  is  in  as  good  a  condition  as  possible. 

To  know  the  ultimate  result  of  these  nerve-shocking  operations,  one 
must  compare  the  conditions  of  a  long  time  before  with  those  of  a  long  time 
after  them. 

Paroxysmal  snee^jing"  may  be  claimed  by  the  rhinologists  as  their 
reflex,  since  the  physiological  act  usually  receives  its  impulse  from  the  nose. 
Sam  Weller,  it  will  be  remembered,  when  asked  by  the  footman  if  he  took 
snuff,  replied,  "Not  without  sneezing"  ;  but  we  must  remember  that  bright 
sunshine,  through  the  eyes,  or  erotic  emotions,  through  the  genital  tract,  may, 
in  a  physiological  state,  start  the  reflex.  Lennox  Browne  reports  a  case  of 
paroxysmal  sneezing  during  pregnancy,  beginning  at  the  third  month  and 
lasting  till  term ;  while  Herron  reports  a  case  from  eye-strain.    A  case  is 
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reported  where  manipulation  of  a  diseased  eye,  preliminary  to  extirpation, 
caused  violent  sneezing  in  chloroform-anesthesia.  The  sneezing  was  only 
avoided  by  drop])ing  cocain  in  the  eye. 

Ringer  and  Morrell  have  gone  over  the  literature  of  the  suhject  and 
reported  many  cases ;  while  Crickmay,  Balfour-Graham,  Hurley,  VVilliams, 
and  "  F.  R.  C.  S.,"  in  a  series  of  short  notices,  make  various  suggestions 
as  to  treatment. 

Sevenil  years  ago,  a  3'oung  woman  applied  at  one  of  my  clinics  for  relief  from  pro- 
longed and  frequently  recurring  attacks  of  sneezing.  Tlie  middle  turbinal  on  tlie  left 
side  was  hypertropliied  and  pressed  against  the  septum,  and  there  was  a  large  spur 
which  occluded  the  nostril  on  the  right  side.  As  she  complained  of  irritation  in  the 
left  nostril,  and  palpation  of  the  middle  turbinal  witii  the  probe  excited  severe  sneezing, 
the  mucous  membrane  with  some  of  the  bony  structure  was  removed.  The  operation 
was  a  rather  severe  one.  She  returned  in  about  three  months,  saying  that  slie  had  been 
entirely  free  of  the  trouble  until  the  last  few  weeks,  when  it  had  begun  again  and  wa.s 
becoming  as  bad  as  ever.  Tlie  spur  was  removed  by  trephine  and  saw  from  the  other 
side.  Both  nostrils  were  now  fairly  free.  The  cautery  was  also  used  to  reduce  the  vas- 
cularity of  the  inferior  turbinal  bodies.  Another  period  of  several  months  passed 
without  any  sneezing.  It  then  began  again  and  became  worse  than  ever.  Siie  said  that 
the  paroxysms  would  sometimes  last  for  an  hour,  and  she  would  be  so  exhausted  that 
she  would  have  to  take  to  her  bed.  She  was  apparently,  but  for  her  distressing  trouble, 
in  very  fair  general  health.  The  paroxysms  seemed  to  bear  some  relation  to  her  cata- 
raenial  periods,  and  I  suggested  that  she  should  goto  the  gynecologist  for  an  examina- 
tion.   She  refused,  and  1  did  not  see  her  again. 

I  remember  a  boy  |)liiymate,  with  congenital  Iieart-trouble,  it  was  said,  who  would 
be  seized  with  uncontrollable  fits  of  sneezing  lasting  many  minutes.  This  would  excite 
our  hilarity  to  a  higii  pitch.  When  his  fit  had  left  him  he  would  join  in  the  fun,  and 
bis  paroxysm  of  laughing  would  also  be  prolonged  and  apparently  uncontrollable. 
Anotlier  peculiarity  about  him  was  his  liability  to  drop  suddenly  to  sleep,  even  while 
standing.  His  mental  capabilities  were  not  limited,  although  rather  below  the  average. 
Twenty  years  afterward  I  heard  of  him  as  alive  and  well ;  but  1  do  not  know  whether 
his  reflexes  are  still  as  active. 

Cough  has  been  repeatedly  found  dependent  upon  intranasal  disease 
alone;  although  the  usual  extrapulmonary  sites  of  the  reflex  (see  page  709) 
are  in  the  pharynx  and  larynx,  set  up  by  the  various  lesions  of  these  regions. 

Glycosuria. — Bayer '  relates  the  history  of  a  case  in  which  nasal  ob- 
struction and  post-nasal  catari'h  were  accompanied  by  glycosuria,  which  dis- 
appeared on  the  relief  of  the  intranasal  condition. 

Two  years  ago  I  operated  on  a  boy  of  fifteen  for  an  adhesion  of  the  inferior  turbinal 
to  the  bony  septum  throughout  its  entire  length.  The  operations  occupied  three  or  four 
different  sittings,  with  intervals  of  a  week  or  ten  days.  He  was  previously  in  good  health, 
except  for  the  distress  of  nasal  obstruction,  which  was  increased  by  the  presence  of  post- 
nasal adenoids.  Large  pieces  of  bone  and  mucous  membrane  and  the  lymphoid  tissue 
from  the  naso-pliarynx  were  removed.  The  boy  bore  the  operations  with  great  fortitude, 
and  they  were  successfully  and  satisfactorily  performed.  For  a  month  or  .'lix  weeks  he 
had  to  wear  a  gutta-percha  plate  in  his  nose  to  keep  the  bare  bony  surfaces  apart. 
Before  all  the  lymphoid  tissue  was  removed  from  the  pharynx  he  began  to  be  languid 
and  pale,  and  complained  of  frequent  urination.  Examination  of  the  urine  by  his 
family  physician,  a  distinguished  and  skilful  man,  revealed  the  presence  of  a  small 
amount  of  sugar  and  that  he  was  passing  large  amounts  of  urine  daily.  Local  treat- 
ment was  suspended,  and  he  was  put  on  tonics  and  sent  to  the  country.  After  two  or 
three  weeks  the  sugar  had  disappeared;  and  after  two  or  three  months  the  urine  came 
back  to  its  normal  amount  and  his  general  health  was  restored.  I  believe  tliat  here  we 
had  a  glycosuria  due  to  nervous  depression  from  the  shocks  of  repeated  operations, 
which,  while  not  very  painful,  were  trying  to  the  general  nervous  system. 

Salivation  is  referred  to  by  Bosworth  as  having  been  cured  by  intra- 
nasal treatment  in  two  cases  of  elderly  people.  The  list  of  neuroses  occa- 
sionally ascribed  to  lesions  of  the  nasal  cavities  includes  esophageal  spasm, 

^  Revue  de  Laryngologie,  No.  19,  Oct.  1,  1894. 
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hiccough,'  spasmodic  croup,  aphonia,  asthenopia,  strabismus,  blepharospasm,^ 
migraine,  chorea,  epilepsy,  vertigo,  aprosexia,  dyspepsia,  exophtiialmic  goiter, 
acne,  erythema  of  tlie  skin,  neurasthenia,  and  melancholia.  This  by  no 
means  exhausts  the  array  of  distant  ills  charged  to  the  nose. 

If  the  nose  is  such  a  fertile  organ  in  the  production  of  the  misfortunes 
of  its  brother  organs,  it  also  has  to  bear  troubles  Avhich  are  transmitted  to  it 
from  the  gastro-intestinal  and  the  genito-urinai-y  tracts,  causing  vaso-motor 
disturbances,  post-nasal  catarrh,  epistaxis,  and  sneezing. 

SENSORY  NEUROSES  OF  THE  PHARYNX. 

Anesthesia  of  the  pharynx  is  occasionally  observed  in  cerebral  apo- 
plexy, tumors,  gunimata,  scleroses,  general  paralysis  of  the  insane,  etc.,  and 
in  similar  bulbar  lesions.  It  is  also  present  in  a  marked  degree  in  extreme 
debility  from  anemia,  phthisis,  chorea,  etc.,  and  after  epileptic  convulsions. 
Certain  drugs  (chloral,  bromids,  cocain)  produce  it.  Schmidt  has  noted 
unilateral  anesthesia  of  the  pharynx  and  larynx  combined  with  anesthesia 
of  the  skin  in  a  case  after  exposure  to  severe  cold.  McBride  speaks  of 
cases  of  carcinoma  of  the  base  of  the  skull  in  which  there  was  hemi- 
anesthesia of  the  pharynx  and  larynx.  Schech  speaks  of  its  occurring  after 
influenza,  and  he  refers  to  a  report  by  Jurasz  of  its  occurring  after  pneu- 
monia. All  these,  however,  are  the  exceptional  causes  of  pharyngeal  anes- 
thesia. It  usually  presents  itself  as  a  sequel  of  diphtheria  or  as  one  of  the 
manifestations  of  hysteria. 

Besides  these  abnormal  instances  of  the  occurrence  of  anesthesia,  we  have 
a  widely  varying  degree  of  sensitiveness  of  the  pharynx  in  healthy  individ- 
uals. Some  patients  bear  surprising  manipulations  in  their  throats  without 
evidence  of  pain  or  discomfort,  although  these  great  diffei'ences  depend  prob- 
ably more  upon  differences  in  reflex  excitability  than  in  the  real  susceptibility 
to  tactile  or  painful  impressions.  Women,  as  a  rule,  have  more  tolerant  if 
not  more  anesthetic  throats  than  men  ;  and  it  has  certainly  been  impressed 
upon  me  that  neurotic  people,  those  of  nervous  temperament,  when  once  their 
first  timidity  is  allayed,  are  more  tolerant  than  others  of  the  use  of  the 
laryngoscope. 

Hyperestliesia  is  more  common  in  men.  They  not  only  bear  pain  less 
stoically,  but  they  evidently  feel  it  much  more  than  women.  Fat  persons  of 
both  sexes,  but  especially  men,  have  more  sensitive  throats.  Drinkers, 
especially  of  malt  liquors,  even  when  not  excessive  in  their  libations,  are 
difficult  subjects  to  examine  or  to  operate  on.  The  naso-pharynx  is  much 
more  sensitive  than  the  lower  pharynx.  Hyperesthesia  is  rarely  a  symptom 
of  central  lesions,  but  always  accompanies  local  inflammations,  such  as 
pharyngitis  or  tonsillitis.  The  tongue  is  frequently  hyperesthetic  in  spots. 
Careful  inspection,  if  necessary  with  a  magnifying  glass,  will  usually  disclose 
a  swollen  papilla.  This  will  frequently  give  rise  to  great  apprehension  on 
the  part  of  the  patient  that  he  has  a  beginning  malignant  growth. 

All  these  hyperesthetic,  as  well  as  paresthetic,  symptoms  are  observed  in 

^  Abramson,  Journ.  of  Laryng.,  1890,  p.  216,  reports  two  cases  of  liiecouRh,  apparently 
dependent  upon  granular  y)haryngitis.  These  are  the  only  cases  that  I  can  find  in  literature  in 
which  the  origin  of  the  reflex  seemed  to  be  in  the  respiratory  tract.  Indeed,  the  oro-pharynx 
raay  be  considered  as  belonging  to  both  the  respiratory  and  the  digestive  tracts.  Hiccough  in 
severe  forms  is  usually  supposed  to  originate  in  the  latter  (Benedict,  Atlanta  Med.  Weekly, 
Mar.  3,  1895). 

'  For  the  literature  of  ocular  reflexes,  see  the  full  bibliography  given  by  White  {Bui-nett's 
System,  etc.,  vol.  ii.  p.  129). 
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the  habitual  perusers  of  newspaper  advertisements  of  quack  nostrums  and 
the  execrable  lucubrations  of  the  imaginative  reporters  of  the  public  press. 

Paresthesia. —  While  the  hyperesthesia  and  anesthesia  of  the  pharynx 
are,  as  a  ruU",  of  little  clinical  interest,  paresthesiie  are  not  only  of  exceed- 
ingly common  occurrence,  but  very  frequently  baffle  the  skill  of  the  diag- 
nostician and  disapj)oiut  the  hopes  of  the  operator.  They  ai'e  frequently 
due  to  tonsillar  disease  (not  necessarily  hypertrophy),  to  abrasions  from  the 
food  or  the  foreign  bodies  in  it,  which  leave  no  visible  mark  of  injury  to  the 
mucous  membrane  as  they  pass  over  it;  but  they  are,  above  all,  more  fre- 
quently observed  at  the  time  of  tiie  nieno])ause  in  women,  and  in  tliose  who 
have  slight  or  marked  hyperplasia  of  the  so-called  lingual  tonsil.  Now  it 
is  an  undeniable  fact  that  many  persons  have  a  large  amount  of  lymphoid 
material  at  the  base  of  the  tongue  which  rubs  against  the  epiglottis  and  the 
side  of  the  pharynx,  who  present  no  clinical  manifestation  of  the  condition  ; 
perhaps  the  larg(^r  number  give  no  sym])toms.  We  nnist  therefore  admit 
other  and  more  important  factors.  These  are  su])plied  by  the  hyjjerexcita- 
bility  of  the  sympathetic  nervous  system.  An  elongated  uvula  is  a  common 
cause  of  abnormal  pharyngeal  sensations,  and  its  abscission  aflPords  the  most 
satisfactory  results  of  any  operative  treatment  for  the  affection. 

Granular  pharyngitis  of  the  posterior  wall,  so  far  as  my  observation 
goes,  never  by  itself  gives  rise  to  any  symptoms.  It  is,  however,  an  irreg- 
ular lymphoid  hypertro|)hy  of  the  mucous  membrane,  and  when  this  extends 
to  the  lateral  walls  and  invades  the  movable  posterior  [)illars  of  the  fauces 
it  produces  an  attrition  of  surfaces,  which  frequently  gives  rise  to  the  most 
marked  of  the  symptoms  under  consideration.  The  "globus  hystericus,"  the 
feeling  of  a  hard,  round  body  moving  in  the  throat  and  an  irresistible  inclina- 
tion, yet  an  inability,  to  swallow,  is  not  infrequently  seen  at  the  menopause  or 
in  young  women.  I  have  seen  it  once  in  a  young  man.  It  is  not  necessarily 
an  indication  of  hysteria.  A  feeling  of  cold  or  a  burning  heat  is  sometimes 
experienced  by  the  patients  :  a  feeling  of  a  foreign  body,  a  hair  or  a  bone,  a 
tickling  or  itching  sensation  is,  however,  the  usual  complaint.  Occasionally 
this  is  so  marked  as  to  induce  distressing  cough  and  esophageal  or  laryngeal 
spasm.  This  is  also  to  be  sharply  distinguished  from  hysterical  manifesta- 
tions. It  is  seen  in  neurotic  states  which  nowadays  we  like  to  call  neuras- 
thenia. Rheumatic  and  gouty  diatheses,  and  especially  dyspepsia,  are  fertile 
sources  of  these  neuroses.  They  may  be  due  to  nasal  obstruction,  and  may 
accompany  and  aggravate  cough  from  laryngeal  or  pulmonary  disease. 

Treatment. — Careful  search  must  be  made  for  local  causes,  and  when 
found  they  must  be  removed.  The  crypts  of  the  faucial  tonsils  must  be 
destroyed  by  the  galvano-cautery.  If  large  enough  to  cause  attrition  of  sur- 
faces, the  lingual  tonsil  must  be  reduced  in  size  by  the  guillotine  or  cautery. 
I  must  confess  to  many  disappointments  in  this  treatment  of  the  trouble. 
Applications  to  the  base  of  the  tongue  of  nitrate  of  silver— gr.  x  :  sj— has 
been  perhaps  the  most  successful.  This  should  be  done  twice  or  thrice  a 
week.    An  astringent  gargle — 

^.  Tr.  kino, 
Tr.  catechu, 

Glyc.  tannin,  dd  .Ij  ; 

Ol.  gaultherise,  .5j — 

used  with  cold  water,  and  half-swallowed  and  brought  up  with  a  gulp,  so  as 
to  give  the  throat  a  course  of  gymnastics,  will  often  benefit  these  patients. 
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Tliis  is  a  method  of  gargling  urged  by  Swaiii,  following  v.  Troltsch,  and  is 
really  the  only  efficacious  way.  Hygienic  and  tonic  treatment  are  indicated 
in  the  neurotic  cases.  Uvulotomy  should  always  be  performed  when  it  is 
seen  that  the  tip  of  the  uvula  rests,  when  relaxed,  upon  the  epiglottis'  or 
base  of  the  tongue.  Frequently  its  tip,  formed  exclusively  of  the  mucous 
membrane,  will  be  folded  or  curled  up,  at  the  time  of  the  examination,  in 
such  a  way  that  the  use  of  a  probe  will  alone  disclose  the  condition.  Lateral 
pharyngitis  must  be  treated  by  cauterizing  or  cutting  off  irregularities  of  the 
surface.  Usually,  however,  the  mucous  membrane  in  this  situaticm  is  dif- 
fusely and  uniformly  iniiltratcd.  The  treatment  of  diseased  faucial  tonsils 
below,  and  of  the  pharyngeal  tonsil  or  nasal  obstruction  above,  will  fre- 
quently cause  this  lateral  })haryngeal  infiltration  or  congestion  to  subside. 
Sometimes,  however,  it  persists.  Linear  su})erficial  cauterizations  may  be 
of  benefit ;  but  they  always  cause  great  dysphagia,  and  should  be  resorted  to 
only  after  other  treatment  has  been  tried  unsuccessfully.  In  middle-aged 
women  it  is  well  to  explain  to  them  the  dependence  of  their  symptoms  upon 
the  menopause,  and  tell  them  frankly  not  to  expect  much  relief  from  local 
measures  or  medicines,  but  from  time.  Many  will  be  satisfied,  but  some  Avill 
seek  advice  elsewhere.  A  vigorous  local  treatment  in  these  cases  always 
results  in  disappointment  to  the  patient  and  ultimate  loss  of  prestige  to  the 
doctor.  The  patients  are  frequently  importunate  in  their  demands  and 
obstinate  in  their  belief  of  some  pathological  condition  which  exists  only  in 
their  imagination. 

Neuralgia  of  the  pharynx  is  a  Greek  term  for  a  pain  in  the  throat  for 
which  the  observer  can  find  no  visible  or  tangible  explanation.  It  is  some- 
times called  myalgia.  I  have  frequently  had  patients  complain  of  great 
dysphagia  and  give  every  evidence  of  suffering,  in  wdiom  I  could  discover 
no  pharyngeal  lesion.  These  cases  are  seen  more  frequently  in  cold  weather, 
when  throat  inflammations  are  rife.  I  am  under  the  impression  that  in  some 
of  these  cases  at  least  we  have  a  condition  analogous  to  what  is  known  as 
muscular  rheumatism.  Although  there  is  constant  pain,  there  is  usually 
little  tenderness  to  presvsure  unless  it  excites  muscular  contractions. 

A  saline  purge  and  a  gargle  of  bicarbonate  of  soda,  one  dram  to  a  half 
ounce,  in  a  glass  of  hot  water,  often  gives  some  relief.  The  trouble  usually 
passes  off  of  itself  in  a  few  days.  It  is  sometimes  ascribed  to  a  gouty  or 
rheumatic  diathesis.  Morell  Mackenzie  refers  to  more  chronic  cases  occur- 
ring in  young  women.  Some  of  them  suffered  from  anemia  or  chlorosis ; 
but  many  were  healthy  and  usually  not  hysterical.  He  recommends  the 
local  application  of  the  tincture  of  aconite  twice  or  thrice  daily.  Massei 
recommends  the  galvanic  current. 

MOTOR  NEUROSES  OF  THE  PHARYNX. 

Spasm. — Tetanus,  hydrophobia,  tabes  dorsalis,  and  hysteria  are  the  usual 
causes  of  this  rare  affection.  It  is  said  to  be  occasionally  seen  in  acute  and 
chronic  inflammations.  Lennox  Browne,  in  his  paper  ^  on  pharyngeal  tenes- 
mus in  1891,  seems  to  refer  to  cases  which  we  are  accustomed  to  include 
among  the  paresthesia!,  giving  prominence  as  a  cause  to  the  lingual  varices, 
about  which  we  have  read  so  much  in  English  journals  recently.  Spasm  of 
the  pharynx  has  been  reported  by  Bewley  in  a  case  of  lesion  of  the  fourth 
cerebral  ventricle,  in  which  there  was  apparently  also  a  paralysis  of  the 

'  The  uvula  should  not  touch  the  laryngeal  surface  of  the  epiglottis  (see  legend  of  Fig.  534). 
^  Archives  de  Laryngologie,  Feb.,  1891. 
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e.soplia<i-iis.  Seifert  spciiks  of  having-  seen  clouii!  spiisiii  of  the  soft  palate 
with  .subjective  tinnitus  auriiuii  in  a  case  of  hypertrophic  rhinitis;  wliile  the 
same  symptom  was  obserx'ed  by  tSj^onccr  in  a  case  of  cerebral  tumor. 

Pharyng-eal  Paralysis. — Diphtheria  causes  the  majority  of  the  paraly- 
ses of  tile  palate  and  pharynx  ;  but  it  is  occasionally  seen  as  a  result  of  u 
simple  acute  inflammation,  as  mentioned  by  Jurasz,  who  also  speaks  of  three 
cases  in  which  the  cause  was  unknown,  one  in  which  it  was  due  to  a  bulljar 
paralysis,  and  one  in  which  it  followed  cervi(!al  glandular  swelling.  \  have 
seen  one  case'  in  which  it  was  due  to  a  syphilitic  lesion,  evidently  of  the 
floor  of  the  fourth  cerebral  ventricle.  It  was  unilateral  and  accompanied  by 
lingual  paralysis  and  atrophy  and  i)osticus  laryngeal  paralysis.  I  have  also 
.seen  it  in  a  fatal  case  of  peripheral  neuritis  as  the  initial  symptom  of  the 
involvement  of  the  muscles  of  deglutition  and  respiration. 

Besides  the  case  of  Jurasz,  cases  are  referred  to  by  Morell  Macikenzie 
and  others,  which  were  rejjorted  before  we  depended  upon  ba(!te)-iology  for 
our  diagnosis,  in  whicih  it  was  supposed  to  be  caused  by  simple  but  severe 
angina.  Bourges  lately  reported  it  after  a  ca.se  of  membranous  phai-yngiti.s, 
in  which  bacteriological  examination  had  not  revealed  the  diphtheria-bacillus, 
and  refers  to  its  occasional  occurrence  after  other  diseases  (tyj)hus  and  pneu- 
monia), lie  says  it  may  be  produced  in  animals  by  injection  of  strepto- 
coccous  and  ])neumococcous  toxins.  I  have  also  seen  a  case  in  which  it  was 
said  the  bacillus  of  L()ffler  could  not  be  found.  However,  a  negative  bac- 
teriological rejjort  is  seldom  conclusive.  Tiie  symptoms  are  tho.se  of  nasal 
speech  and  the  regurgitation  of  food  into  the  na.so-j)harynx.  An  examination 
shows  the  ])alate  and  pillars  of  the  fauces  relaxed  and  unable  to  respond  to 
tickling  with  a  probe.  Mucosities  may  cover  the  posterior  wall  of  the 
pharynx  and  cau.se  the  i)atient  great  annoyance.  The  prognosis  is  bad  when 
due  to  central  lesions,  except  in  recent  cases  due  to  syphili.s,  when  the  vigor- 
ous administration  of  the  iodid  of  potash  may  restore  power  to  the  muscles. 
Cases  of  peri])heral  i)haryngeal  paralysis  nearly  always  get  w^ell  of  them- 
selves. Stryclinin  and  galvanism  are  the  therapeutic  measures  em]iloyed ; 
but  I  am  not  sure  that  they  hasten  matters  at  all,  except  that  strychnin  is 
an  efficient  tonic. 

For  a  full  account  of  the  neuroses  of  the  soft  palate  Rethi's  excellent 
work^  may  be  referred  to. 

NEUROSES  OF  THE  LARYNX. 

Sensory  Neuroses. — Anesthesia  of  the  larynx  arises  from  the  .same 
causes  as  anesthesia  of  the  pharynx,  and  is  usually  accompanied  by  it. 
Schnitzler  speaks  of  it  as  occurring  especially  in  anemia  of  the  larynx. 

Hyperesthesia,  as  in  the  ]iharynx,  is  usually  present  in  the  various  forms 
of  acute  and  chronic  inflammation. 

Paresthesia  manifests  itself  usually  by  a  tickling  sensation,  a  feeling  of 
a  hair  or  other  foreign  substance  in  the  larynx.  It  is  commonly  due  to  some 
abnormality  of  the  laryngeal  mucous  membrane;  but  very  frequently  sensa- 
tions are  referred  to  the  larynx  by  the  patient,  which  have  their  origin  in 
some  slight  lesion  of  the  pharynx  "(Jurasz).  All  these  sensory  neuroses  of 
the  larynx  are  ob.served  in  hysteria. 

Neuralgia  (^f  the  larynx  "has  been  reported  by  Chapman  in  four  cases 
as  due  to  malaria,  and  cured  by  anti-malarial  treatment;  but  from  his 

1  N.  Y.  Med.  Journ.,  Sept.  28,  1889. 

'  Moiilildts,  Neurosen  des  weichen  Gaumens,  eine  klinische  Studie,  Vienna,  1893. 
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account  of  the  cases  the  diaj^nosis  seems  to  be  u  little  uncertain.  It  is  said 
also  to  be  due  occasionally  to  gout  or  rheumatism  ;  but  we  may  safely  con- 
jecture that  in  such  cases  it  is  really  due  to  some  slight  involvement  of  the 
crico-arytcnoid  joint.  One  such  case  I  have  seen,  when  in  a  normal-appear- 
ing larynx  i)ain  was  produced  by  pressure  on  the  cricoid  cartilage.  In  this 
case  the  exhibition  of  salol  for  a  few  days  gave  entire  relief.  Bosworth 
reports  a  case  of  his  own  in  which,  in  a  neurotic  patient,  sevei-e  pain  in  the 
larynx  was  due  to  an  acute  naso-pharyngitis.  He  refers  to  a  report  by 
Schnitzler  of  excruciating  pain  of  the  larynx  and  pharynx  following  an 
angina.  Boswoi'th's  case  was  cured  by  aconitin,  gr.  ^-J-g-,  and  Schnitzler's  by 
local  applications  of  chloroform  and  morphin. 

Motor  neuroses  of  the  larynx  are  to  be  divided  into  spasm  (hyper- 
kinesis),  paralysis  (hypokinesis),  and  incoordination  of  the  laryngeal  muscles. 
Space  does  not  allow  here  of  a  consideration  of  the  anatomical  action  and 
physiological  function  of  the  laryngeal  muscles,  nor  of  their  innervation,  nor, 
indeed,  of  a  full  review  of  the  somewhat  acrimonious  discussion  of  the  patho- 
genesis of  the  various  motor  neuroses,  which  for  several  years  produced  such 
a  voluminous  literature  of  the  subject. 

Spasm  may  affect  any  of  the  laryngeal  muscles,  and  cases  are  occasion- 
ally reported  in  which  there  was  spasmodic  contraction  of  the  abductors 
alone ;  but  it  is  probable  that  this  is  always  accompanied  by,  if  not  always 
the  result  of,  paralysis  of  the  adductors  of  the  larynx. 

Spasm  of  the  adductors  is  sometimes  divided  into  phonatory,  deglutitory, 
and  respiratory.  Phonatory  spasm  is  a  rare  affection  in  Avhich  the  spasm  of 
the  adductors  comes  on  only  with  attempts  at  phonation,  preventing  it,  but 
not  materially  interfering  with  respiration.  Deglutitory  spasm  of  the  laryn- 
geal adductors  is  that  form  which  supervenes  whenever  attempts  are  made  to 
swallow,  sometimes  only  fluid,  sometimes  only  solid  food,  while  in  other  cases 
the  spasm  is  produced  by  any  attempt  at  swallowing. 

Usually  by  spasm  of  the  larynx  is  understood  the  contraction  of  the 
adductors,  producing  a  closure  of  the  glottis  which  interferes  more  or  less 
seriously  with  respiration.  The  most  important  and  the  most  frequent  of 
these  cases  present  the  well-known  phenomena  of  spasmodic  croup  in 
children. 

Laryngismus  stridulus  occurs  most  frequently  in  poorly  nourished,  if  not 
always  rachitic,  childi^en.  The  percentage  of  cases  in  which  rachitis  is  an 
etiological  factor  is  variously  estimated  by  different  authors  from  50  to  90 
per  cent.  Various  theories  have  been  advanced  to  account  for  the  connection 
between  the  affections.  Pressure  on  the  medulla  from  softening  of  the 
cranial  bones,  or  the  presence  of  enlarged  bronchial  glands  pressing  upon  or 
irritating  the  vagus  or  recurrent  nerve,  do  not  satisfactorily  account  for  it. 
Heredity  seems  to  have  some  influence.  It  is,  however,  not  infrequently 
observed  in  apparently  perfectly  healthy  children  as  the  result  of  catching 
cold  or  disturbances  of  the  stomach  and  bowels.  Enlarged  naso-pharyngeal 
and  faucial  tonsils  occasionally  seem  to  be  the  sole  cause  of  attacks  which 
differ  in  no  way,  except  in  severity,  from  those  seen  in  rachitic  children,  and 
removal  of  the  tonsils  promptly  relieves  the  symptoms.  Occurring  most 
frequently  in  male  children  from  six  months  to  three  years  of  age,  it  is  also 
seen  both  before  and  after  this  period.  It  usually  occurs  in  the  winter 
months,  and  the  attacks  come  on  more  frequently  at  night. 

Symptoms. — The  little  patient  suddenly  starts  up  from  his  sleep,  gasping 
for  breath,  the  face  becomes  livid,  for  many  seconds  respiration  stops,  and  the 
child  may  become  unconscious  and  death  may  at  once  ensue ;  but  usually  the 
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rospinition  l)ogiii.s  ii<,min  in  gnsps  iiiid  t^i'ndiially  l)m)ines  normal.  Cold  sweat 
stands  out  on  the  face  and  the  heart's  action  is  nuich  rediuicd.  The  whole 
attack  may  be  over  in  a  few  minutes,  or  it  may  be  prolonged  and  repeated 
severat times  in  one  night;  and  there  is  usually  recurrence  for  several  nights 
in  succession. 

Treatment. — The  physician  rarely  gets  to  the  jiatient  in  time  to  apply  rem- 
edies, and  the  parents  or  attendants  are  usually  too  frightened  to  follow  any 
directions  that  may  have  been  given.  The  application  of  cloths  wrung  out 
of  very  hot  water,  or  out  of  ice-water,  to  the  anterior  ciervical  region  may 
shock  the  laryngeal  muscles  into  good  behavior  for  a  time.  A  hypf)dermic 
injection  of  morphin,  or  the  injection  of  a  few  drops  of  chloroform  into  the 
rectum,  may  cut  short  the  attack.  If  possible,  an  efficient  emetic  may  be 
given,  as  the  yellow  suljjhate  of  mercury.  The  ])rophylactic  treatment  is 
proper  hygiene,  the  administration  of  cod-liver  oil,  and  the  removal  of 
lymijhoid  liypertroj)hies  from  the  fauces  and  naso-pharynx. 

Boswortli  shar])ly  differentiates  the  cases  occurring  in  rachitic  children 
from  others.  The  death-rate  is  high  among  the  former  and  low  in  the  latter 
cases.  He  claims  that  in  the  latter  cases  we  have  a  glottic  or  sub-glottic 
inflammation  of  the  mucosa.  This  may  be  so,  but  the  condition  has  been 
found  post-mortem  in  the  former  cases;  while  the  laryngoscope  cannot,  as  a 
rule,  be  used  to  establish  the  diagnosis  in  any  of  the  cases  during  life.  The 
symptoms  which  give  gravity  to  the  affection  are  not  inflammatory,  but  spas- 
modic. Sickly  children  cannot  stand  the  sudden  strain  thrown  on  the  lungs 
or  heart  by  the  spasm  so  well  as  robust  children.  I  presume  this  is  at  the 
bottom  of  the  a|)parcnt  dilference  in  the  gravity  of  the  cases. 

I^aryngeal  Spasm  in  Adults.  — While  laryngeal  spasm  in  children 
presents  a  fairly  uniform  clinical  picture  and  is  due  ai)]iarently  to  a  limited 
number  of  causes,  the  opposite  holds  true  in  adults.  Notwithstanding  its 
comparatively  infre(]uent  occurrence,  we  find  cases  reported  as  due  to  liys- 
teria,  to  various  local  lesions  of  the  nose  and  throat,  to  reflexes  from 
other  organs,  and  to  lesions  of  tlu;  nerve-trunks  and  centers.  It  may  occur 
at  any  time  of  the  night  or  day  or  under  various  conditions  of  health  and 
disease.  It  may  be  phonatory,  deglutitory,  or  respiratory.  The  following 
remarkable  case  is  reported  for  the  first  time,  I  believe,  although  it  occurred 
many  years  ago  in  the  New  York  Hospital. 

The  patient  was  an  unmarried  woman  of  thirty-two.  Her  father  died  of  spinal 
meningitis.  She  had  had  a  left  pneumonia  twice,  inflammatory  rheumatism,  and  some 
disturbances  referable  to  her  stomach,  bowels,  and  kidneys.  Since  the  last  attack  of 
pneumonia,  five  years  previously,  she  had  had  a  slight,  persistent  cough.  Six  years 
previously  she  had  had  a  small  tumor  removed  from  some  part  of  her  throat,  and  after 
two  years  two  more  were  removed.  She  knows  nothing  of  their  nature  or  situation. 
She  had  had  at  times  some  shortness  of  breath,  but  never  any  excessive  dyspnea  or 
aphonia  until  a  few  weeks  before  her  admission.  She  had  used  morphin  hypoder- 
mically  for  neuralgia,  but  was  not  an  habitu6.  Four  weeks  ago  she  had  caught  cold, 
and  since  then  the  cough  had  been  troublesome,  and  she  had  occasional  dyspnea  and 
aphonia.  On  the  day  of  admission,  after  a  hearty  meal  she  had  started  for  a  walk  feel- 
ing as  well  as  usual ;  but  soon  experienced  a  feeling  of  constriction  of  the  throat,  and 
breathing  became  difficult.  Being  near  the  hospital  she  came  directly  there.  She  was 
restless  and  excited.  Her  breathing  became  more  involved  in  spite  of  morphin  by  the 
mouth,  inhalations  of  amyl  nitrate  and  ether,  and  "faradization  of  the  pneumogastric." 
She  became  unconscious  three-quarters  of  an  hour  after  admission  ;  i-espiration  was 
practically  suspended.  She  was  cyanosed,  and  her  pupils  contracted.  Artificial  respi- 
ration being  of  no  avail,  laryngo-tracheotomy  was  done.  The  introduction  of  the  tube 
was  not  followed  by  any  signs  of  tracheal  irritation  or  spasm,  but  after  a  few  moments 
respiration  began.  At  first,  it  was  only  six  to  the  minute.  She  remained  unconscious 
for  six  hours,  when  the  respiration  having  arisen  to  sixteen  and  being  "  Cheyne-Stokes  " 
in  character,  she  had  a  severe  attack  of  coughing  and  became  conscious.    Fifteen  ounces 
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of  urine  were  drawn  by  catheter  and  found  to  l)e  pale,  1008,  albumen  2  per  cent.,  no 
casts.  For  two  weeks  she  suffered  from  sepsis  due  to  a  hypodermic  abscess  with  slough- 
ing. Her  general  condition  finally  became  normal,  except  that  she  was  hysterical  in 
many  ways.  No  jjulmonary  signs  of  importance  were  noted  ;  but  she  had  considerable 
gastric  disturbance.  Tiie  albumen  soon  disappeared  Irom  the  urine.  About  four  weeks 
after  admission  .she  had  a  very  severe  attack  of  cougliing  combined  "apparently  with 
bronchial  spasm  ;  "  and  for  several  weeks  liad  such  attacks  lasting  from  thirty  seconds 
to  a  minute,  during  which  she  struggled  for  air  and  became  cyanotic.  They  would  sub- 
side as  suddenly  as  they  came  (hysterical?).  After  a  time  her  condition  improved  and 
she  had  no  more  attacks.  Dr.  Lefferts  examined  her  larynx  and  pronounced  it  absolutely 
normal.  She  was  discharged  from  the  hospital  after  the  removal  of  the  tracheotomy- 
tube. 

Five  or  six  years  afterward  this  patient  came  under  my  observation  for  attacks  of 
aphonia,  evidently  of  hysterical  origin.  In  the  meantime  she  had  no  return  of  any 
laryngeal  spasm. 

I  can  oiFer  no  explanation  of  this  case.  Certainly  we  do  not  expect 
hysterical  spasm  to  persist  when  the  patient  becomes  unconscious  and  as  near 
death  as  this  young  woman  was  ;  and  yet  hysteria  was  the  salient  feature  in 
the  laryngeal  and  other  manifestations.  Leo  i-elates  a  case  in  which  death 
ensued  in  a  young  man,  which  he  thought  was  due  to  hysterical  spasm  of  the 
larynx ;  although  the  history  of  the  case  leaves  the  reader  in  doubt  as  to  the 
correctness  of  the  diagnosis.  Chaput  reports  a  case  of  hysterical  laryngeal 
spasm  cured  by  tracheotomy ;  and  Landgraf,  one  cured  by  catheterization  of 
the  trachea.  All  these  cases  were  in  men.  Irwin  relates  a  case  where  laryn- 
geal spasm  occurred  in  an  adult,  arising  by  reflex  action  from  a  bullet  lodged 
in  the  arm.  Removal  of  the  ball  cured  the  case.  Foreign  bodies  in  the 
nose,  nasal  tumors,  gastric  disturbances,  irritation  of  the  recurrent  or  vagus 
by  tumors,  are  noted  among  the  causes  of  respiratory  laryngeal  spasm.  I 
have  seen  several  cases  in  which  an  aneurysm  of  the  arch  of  the  aorta  pro- 
duced dyspnea,  evidently  rather  by  involvement  of  the  recurrent  causing 
laryngeal  spasm  than  by  pressure  on  the  trachea  or  bronchi.  Epilepsy, 
chorea,  tetanus,  and  hydrophobia  are  the  general  nervous  affections  of  which 
laryngeal  spasm  is  the  more  or  less  constant  accompaniment.  As  Gottstein 
remarks,  it  occasionally  occurs  in  cases  in  which  no  explanation  can  be 
found. 

Moure,  in  describing  laryngeal  sj^asm,  divides  the  etiology  into  functional, 
directly  irritative,  peripheral,  central,  reflex,  and  associated  with  general  afl^ec- 
tions.  The  form  of  laryngeal  spasm  we  are  most  familiar  with  results  from 
the  impact  of  foreign  bodies  and  local  applications  in  the  treatment  of  laryn- 
geal affections. 

Symptoms. — Long-drawn  whistling  inspirations  and  short  expirations, 
Avith  anxious  face,  drawn  features,  and  cyanosed  lips  make  an  unmistakable 
picture  of  obstruction  of  the  air-tube  ;  while  its  sudden  advent  and  inter- 
mittency  indicate  its  spasmodic  character.  The  obstruction  is  rarely  so  great 
as  to  completely  stop  the  respiration,  as  in  the  cases  narrated  above.  The 
attack  may  be  a  single  one,  or  often  repeated  for  days  or  months.  The 
patients  usually  recover ;  but  some  of  the  diseases  that  give  rise  to  it, 
as  tetanus,  hydrophobia,  tabes  dorsalis,  are  in  themselves  fatal.  It  is  not 
often  possible  to  observe  the  larynx  during  one  of  these  attacks.  In  the 
examinations  that  have  been  made  there  has  been  noted  sometimes  only 
closure  of  the  true  cords,  but  sometimes  of  the  false  cords,  which  hides  the 
condition  below. 

Treatment. — Tracheotomy  or  intubation  may  be  necessary  to  avoid  im- 
mediate suffocation  ;  but  otherwise  therapeutic  measures  must  depend,  as  does 
the  diagnosis,  upon  the  cause  of  the  affection. 
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Nervous  cough,  or  chorea  of  the  larynx,  is  an  associated  tonic 
spasm  of  the  glottis  and  of  the  other  respiratory  muscles,  resulting  in  a  more 
or  less  rhythmical  and  continued  cough  or  l)ark,  which  is  only  regularly 
absent  (luring  sleep.  It  has  been  most  frequently  noted  in  girls  at  the  time 
or  shortly  after  the  advent  of  puberty ;  but  it  has  also  been  noted  before  this 
period  and  at  a  more  advanced  age.  In  one  case  reported  by  Holden  it 
occurred  in  a  man  of  lifty-seven.  F.  1.  Knight  recorded  a  case  in  a  woman  of 
forty-two  ;  other  cases  have  been  noted  by  Lefterts,  Koe,  Morgan,  Schnitzler, 
Wheeler,  Mandel,  Porcher,  Furundena-Labat,  Tamburini,  Kiunicutt,  Masucci, 
and  Clark.  (Jottstein,  Massei,  Schmidt,  and  Schrotter  have  discussed  the 
nature  and  etiology  of  the  alfection  thoroughly  in  their  works.  Some  cases 
seem  to  have  been  due  to  reflex  causes ;  but  since  the  majority  of  the  cases 
as  to  age  and  sex  are  grouped  around  the  period  of  the  advent  of  puberty 
in  women,  we  may  conclude  that  the  phenomenon  is  usually  due  to  the  ner- 
vous developments  peculiar  to  that  time.  Hysteria,  as  usual  at  this  period, 
is  a  prominent  factor  in  some  of  the  cases.  These  cases  arc  usually  reported 
under  the  head  of  laryngeal  chorea;  but  it  is  exceedingly  doubtful  if  it  has 
any  close  relation  to  this  affection,  since  very  few  of  the  cases  Avere  accom- 
panied by  any  of  the  other  choreic  twitchings.  The  cases  reported  have 
excited  the  interest  of  physicians  and  the  wondering  curiosity  of  friends. 
Many  have  been  known  as  "barking  girls,"  and  the  incessant  noise  has  ren- 
dered them  a  nuisance  to  their  com])anions  and  made  their  own  lives  miser- 
able. Fortunately,  after  a  varying  length  of  time  the  trouble  disappears. 
The  cough  or  bark  may  be  repeated  at  intervals  of  a  few  seconds  or  minutes 
throughout  the  entire  day  or  be  only  present  for  a  short  time,  or  there  may 
be  periods  of  days  or  weeks  in  which  it  is  absent.  It  is  always  absent  during 
sleep.  On  laryngoseopic  examination  the  vocal  cords  are  seen  to  be  driven 
toward  the  median  line,  apparently  by  an  uncontrollable  spasm  of  the  adduc- 
tors. Knight  states  that  in  a  case  observed  by  him  he  could  distinctly  hear 
the  click  of  the  cords  as  they  met.  The  air  is  driven  out  through  the  nar- 
rowing glottis  by  a  corresponding  contraction  of  the  diaphragm,  producing  a 
short,  sharp  yelp  or  bark,  terminating  abruptly  from  the  firm  closure  of  the 
glottis.  This  is  repeated  at  intervals  varying  from  a  few  seconds  to  ten  or 
fifteen  minutes. 

Treatment. — Local  treatment  is  of  little  avail,  and  the  bromids  and  nar- 
cotics have  no  curative  value.  The  moral  effect  of  authority,  fright,  galvan- 
ism, the  mind-cure,  faith-cure,  or  any  of  the  other  so-called  hyjinotic  influ- 
ences may  suddenly  terminate  the  neurosis.  Of  course,  the  general  hygienic 
treatment  by  tonics,  outdoor  life,  proper  diet  and  sleep,  and  relief  from  any 
nervous  strain,  must  all  be  insisted  upon. 

Inco- ordination  of  the  I/aryngeal  Muscles. — {Dysphonia  ov  Apho- 
nia Spastica;  Ajjjithongia  Lar i/nc/ea  (Gottste'in) ;  Phonatory  Spasm). — This 
is  a  curious  laryngeal  neurosis  which  has  occasionally,  although  rarely,  been 
noted.  It  seems  to  be  in  some  cases  a  manifestation  of  hysteria ;  and  in 
some  cases  has  occurred  from  overfatigue  of  the  larynx  in  preachers.  Any 
attempt  at  phonation  results  in  a  more  or  less  complete  closure  of  the  glottis, 
so  that  not  a  sound  comes  forth  ;  and  with  it  may  be  associated  some  respi- 
ratory spasm — that  is,  the  adduction  of  the  vocal  cords  lasts  long  enough  to 
cause  inspiratory  dyspnea.  In  other  cases  there  comes  a  high-]iitched,  shrill 
note  from  the  larynx,  possibly  articulated,  but  not  long  sustained.  A  familiar 
example  of  this  inco-ordination  of  the  phonatory  muscles  is  the  changing 
voice  of  boys  at  puberty. 

With  the  laryngoscope  no  abnormality  is  to  be  observed  until  the  patient 
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attempts  to  phonate,  when  the  vocal  cords  arc  seen  to  be  firmly  apposed  in 
tlie  median  line. 

Fandional  Inspiraton/  sjoasm  of  the  glottis  is  sometimes  associated  with 
the  phonatory  spasm,  or  it  may  exist  without  the  trouble  in  jihonation.  When 
attacks  of  inspiratory  dyspnea  occur,  it  is  seen  on  examination  that  the  glottis 
is  narrowed  on  expiration.  The  cords  may  be  in  apposition  excejjt  at  their 
posterior  end,  where  there  exists  a  three-cornered  oj)eiiing,  from  which  we 
may  suppose  that  the  interarytenoideus  muscle  is  not  involved  in  the  spasm. 
We  may  look  upon  these  cases  as  evidences  of  perverse  innervation — i.  e., 
the  inspiratory  impulse  starts  along  its  accustomed  path  to  the  abductors  and 
is  switched  oil"  to  the  adductors;  but  the  cases  have  not  been  numerous 
enough  to  furnish  data  for  study,  and  no  theory  satisfactorily  explains  them. 
Schnitzler  first  fully  described  the  affection,  and  it  has  been  discussed  in  the 
works  of  Schrotter,  Gottstein,  Moure,  Bosworth,  and  Mackenzie  ;  while  cases 
have  been  reported  by  Onodi,  Jendrassik,  Jonquiere,  Meyer,  Schnitzler, 
Landgraf,  Sanctis,  and  others. 

It  occurs  in  adults,  both  men  and  women.  In  the  latter  it  frequently 
depends  upon  hysteria,  but  in  many  cases  no  cause  can  be  assigned.  Mac- 
kenzie, Gottstein,  Schrotter,  and  others  have  met  with  cases  that  have 
lasted  for  years  without  relief ;  but  most  of  the  hysterical  cases  have 
recovered. 

Treatment. — Reflex  causes  must  be  sought  for  and  remedied  if  they 
exist.  The  general  health,  if  faulty,  must  be  improved.  Hysterical  cases 
have  been  cured  by  suggestion,  faradization,  etc.  Jonquiere  and  Meyer  cured 
some  cases  in  hysterical  women  temporarily  and  others  permanently  by 
pressure  on  the  ovaries. 

Ataxia,  nystagmus,  and  rhythmic  movements  of  the  vocal  cords  have 
been  observed  in  tabes  dorsalis,  chorea,  hysteria,  cerebro-spinal  meningitis, 
and  paralysis  agitans. 

Mogiphonia  is  a  term  used  by  Frankel  to  describe  laryngeal  phenom- 
ena induced  by  overuse  or  strain  of  the  voice.  It  may  be  of  a  spastic  form 
— phonatory  spasm  of  the  larynx — a  tremulous  form,  or  a  paralytic  form. 
The  last-named  has  been  noted  by  Frankel  and  Bresgen  in  singers,  preachers, 
and  teachers.  It  is  peculiar  in  that  the  voice  may  be  used  for  other  purposes, 
but  phonation  fails  when  they  attempt  to  use  the  voice  in  the  accustomed 
way — singing,  preaching,  teaching,  etc.  I  do  not  find  that  others  have  used 
the  term. 

I^aryngeal  Vertigo. — Ictus  laryngea,  laryngeal  epilepsy,  laryngeal 
crises,  laryngeal  syncope,  or  lipothymia  laryngea  are  synonyms  for  an  affec- 
tion which  has  not  as  yet  been  satisfactorily  classified,  although  it  has  been 
recognized  for  twenty  years.  I  have  chosen  the  name  laryngeal  vertigo  as  a 
heading  because  that  is  the  term  under  which  most  of  the  cases  have  been 
described  in  the  English  language,  ictus  laryngea  being  the  name  under 
which  the  affection  is  usually  noted  in  other  tongues.  It  is,  however,  neither 
a  vertigo  nor  an  epilepsy  ;  since  the  cases  rejwrted  have  rarely  suffered  from 
the  former  and,  except  in  two  cases  (Gray  and  Bianchi),  have  never  presented 
any  other  manifestation  of  the  latter.  After  a  careful  study  of  the  reports 
it  would  seem  that  laryngeal  syncope  (lipothymia  laryngea),  the  term  used 
by  Kurz,  is  the  least  objectionable.  Laryngeal  vertigo  was  first  described 
in  1876  by  Charcot,  under  that  name.  Since  then  there  have  been  numerous 
reports  in  French  and  English,  but  there  are  few  accounts  of  cases  in  Ger- 
man. Garcl  and  Collet  have  given  the  best  and  most  exhaustive  descrijition 
of  it,  reporting  23  cases  of  their  own.    With  the  exception  of  two  or  three 
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cases,  all  have  been  in  men  ;  and  the  majority  of  them  were  between  forty 
and  fifty  years  of  age. 

The  patients  feel  a  tickling  in  the  larynx,  cough  once  or  twice,  and 
become  suddenly  unconscious.  This  lasts  for  less  than  a  minute,  with  quiet 
respirations  and  a  feeble  pulse,  when  they  as  suddenly  regain  consciousness 
and  feel  as  well  as  ever — often  laughing  at  the  alarm  the  attack  has  excited 
in  their  companions.  The  face  becomes  Hushed  and  congested  at  the  begin- 
ning of  the  attack  and  is  pale  on  recovering.  There  may  be  a  single  attack 
or  a  number  of  them  at  short  intervals  or  at  intervals  of  years.  In  some 
cases  there  has  been  evidence  of  bronchitis  and  emphysema  or  of  an  enlarged 
and  fatty  heart.  Alcoholism,  diabetes,  and  nephritis  have  been  occasionally 
noted  in  these  patients,  but  not  frequently  enough  to  make  them  of  much 
importance  in  the  consideration  of  the  etiology.  The  patient  may  have  had 
laryngeal  irritation  and  (!Ough  for  years,  and  only  once  an  attack  of  syncope. 
He  may  cough  oidy  once  slightly  or  many  times  violently  before  he  becomes 
unconscious.  Frequently  he  has  been  sitting  quietly  or  the  attack  has  come 
on  in  bed.  At  other  times  he  has  been  walking  or  driving.  In  some  cases 
there  has  been  excessive  bronchial  secretion.  Usually  there  has  been  no  con- 
vulsive muscular  action  during  the  attack ;  but  in  some  there  has  been 
twitching  of  various  muscles.  It  is  exceedingly  probable,  as  urged  by  Garel 
and  Collet,  that  these  attacks  often  occur  without  the  patients  remembering 
them  in  their  accounts,  or  without  their  being  noted  by  their  companions. 

Various  theories  have  been  advanced  to  account  for  the  attacks.  Charcot 
supposed  them  analogous  to  Meniere's  disease,  the  superior  laryngeal  nerve 
being  involved  in  the  intracranial  irritation,  instead  of  the  auditory.  Garel 
and  Collet  suppose  it  due  to  arterial  anemia  of  the  brain,  there  being  an 
obstruction  to  the  venous  circulation  and  an  insufficiency  of  arterial  blood 
in  the  vessels  due  to  a  temporary  weakening  of  the  heart's  action.  This 
cardiac  failure  they  suppose  to  be  brought  about  by  the  involvement  of  the 
sympathetic  nerves  in  tiie  irritation  of  the  superior  laryngeal  at  the  time  of 
the  cough.  In  only  two  cases  was  the  attack  observed  by  the  reporter. 
Kurz  found  his  patient  in  syncope ;  while  Schadewaldt  was  looking  at  his 
case  when  one  of  the  attacks  began.  This  case  subsequently  died  in  one  of 
the  fits ;  but,  as  a  rule,  this  has  not  been  noted,  nor  does  it  appear  necessarily 
to  be  an  indication  of  disease  of  a  vital  organ.  Gleitsmann's  case  had 
enlarged  lingual  glands,  and  the  treatment  of  these  abolished  the  attack. 
Adler  attained  the  same  result  by  clipping  an  elongated  uvula,  and  Charcot 
by  cauterizing  a  granular  pharyngitis. 

The  cases  are  really  more  curious  and  interesting  than  instructive  or 
important,  since  we  are  unable  to  classify  them,  and  since  they  apparently 
are  only  exceptionally  brought  to  the  notice  of  the  physician. 

Treatment. — Local  abnormalities  must  be  sought  for  and  removed,  and 
the  systemic  diseases  which  may  be  present  must  receive  their  appropriate 
treatment.    Drugs  have  no  direct  influence  on  the  attacks. 

I/aryngeal  Paralysis  (Hypokinesis). — Pathology  and  Etiology. — 
Central  paralysis  of  voluntary  motion  in  the  majority  of  cases  is  caused  by 
some  lesion  oif  the  cerebral  cortex.  Paralysis  of  involuntary  motion  in  the 
majority  of  cases  has  its  origin  in  the  spinal  cord  or  the  medulla.  Phonation 
is  the  product  of  voluntary,  and  respiration  is  the  product  of  semi-involun- 
tary, motion.  Aphasia  must  be  entirely  separated  from  aphonia  in  the  con- 
sideration of  its  etiology.  Shortly  after  interest  was  first  aroused  in  the 
location  of  areas  of  the  origin  of  motor  impulses  in  the  cerebral  cortex, 
Krause,  in  1884,  showed  that  stimulation  of  the  gyrus  prefrontalis  in  animals 
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produced  nniscular  inoveraeiits  of  the  larynx,  palate,  and  pharynx.  There- 
upon Garel,'  in  188G,  reported  a  case  of  laryngeal  paralysis  in  which  autopsy 
showed  a  lesion  of  this  area.  Ijewin  had  [)revi<)Usly  noted  the  occurrence 
of  laryngeal  paralysis  in  a  case  of  henii2)legia  ;  but  Garel's  was  the  first  case 
that  had  come  to  autopsy  in  which  a,  laryngoscopic  examination  had  pre- 
viously been  made.  In  1889  Semon  ami  Horsloy-  publislied  the  results  of 
their  experiments  on  animals,  by  which  Krausc's  statements  were  confirmed. 
They  showed  that  the  ai'ea  was  one  of  bilateral  representation — /.  c,  a  stim- 
ulation of  either  side  at  the  lower  part  of  the  cfyrua  prefrontalis  would  pro- 
duce adduction  of  both  vocal  cords.  They  also  showed  that  extirpation 
one  or  both  of  these  areas  produced  no  laryngeal  paralysis.  These  results 
have  been  confirmed  by  all  observers  with  the  exception  of  Massini,  who 
claimed  that  faradization  with  weak  currents  produced  movement  of  one 
side  only  of  the  larynx.  Several  observers  have  repeated  Massini's  experi- 
ments, with  negative  results.  Garel  and  Dor  later  returned  to  the  subject  and 
reported  further  cases,  and  cited  several  from  literature  in  which  a  cortical 
lesion  was  accompanied  by  laryngeal  paralysis ;  but  in  none  of  these  cases 
were  they  able  to  exclude  a  possible  lesion  of  the  pons,  of  the  nerve-trunks, 
or  of  their  peripheral  distribution.  Hunter  Mackenzie's  recent  case  is  o])en 
to  the  same  criticism.  Semon  and  Horsley  showed  that  the  fibers  from  this 
cortical  area  passed  through  the  corona  radiata  and  internal  capsule  to  the 
bulb.  They  showed  also  ^  that  the  respiratory  cortical  center  in  animals  does 
not  exactly  correspond  to  the  phonatory  center,  and  that  laryngeal  move- 
ments were  observed  independent  of  thoracic  movements  of  respiration. 
"Acceleration  is  obtained  by  exciting  the  precrucial  gyrus;  intensification, 
most  commonly,  from  the  region  around  the  lower  end  of  the  crucial  sulcus ; 
and  inspiration  we  have  already  localized  in  the  cat  just  above  the  olfactory 
sulcus."  The  manifestation  produced  in  a  cat  by  stimulation  of  this  area 
was  persistent  abduction  of  the  vocal  cords,  while  thoracic  respiratory  move- 
ments continued.  As  to  phonation,  they  say  that  "there  is  in  each  cerebral 
hemisphere  an  area  of  bilateral  representation  of  adductor  movement  of  the 
vocal  cords  situated,  in  the  monkey,  just  posterior  to  the  lower  end  of  the 
pi'ecentral  sulcus  at  the  base  of  the  third  frontal  gyrus ;  and  in  the  carnivora, 
in  the  precranial  and  neighboring  gyri."  The  fibres  from  these  run  directly 
through  the  corona  radiata  to  the  internal  capsule,  where  "  the  fibers  which 
subserve  the  function  of  respiration  are  contained  at  first  in  the  anterior 
limb  and  lower  down,  more  especially  in  the  region  of  the  genu"  "  The 
fibers  which  subserve  the  function  of  phonation,  and  excitation  of  which 
produces  adduction  of  the  vocal  cords,  are,  in  the  carnivora,  grouped  at,  or 
just  posterior  to,  the  genu,  and  also,  according  to  the  level  of  the  section, 
continued  into  the  posterior  limb.  In  the  monkey  they  are  concentrated  as 
a  small  bundle  in  the  posterior  limb,  among  the  fibers  for  the  movement  of 
the  tongue  and  pharynx.  From  excitation  of  these  fibers  we  have  always 
obtained  bilateral  effects."  They  also  described  laryngeal  respiration  as  rep- 
resented in  the  medulla  oblongata  by  an  area  in  the  upper  part  of  the  floor 
of  the  fourth  ventricle.  Here  also  unilateral  stimulation  produces  bilateral 
effect,  the  prevailing  movement  being  abduction  ;  while  adduction  or  ])hona- 
tory  movement  (bilateral)  is  excited  by  irritation  of  the  ala  c'merca  and  the 
upjjer  part  of  the  calamus  scriptorius  at  the  lower  border  of  the  fourth 
ventricle.  Irritation  of  one  of  the  external  borders  of  the  restiform  bodies 
produces  unilateral  adduction  of  the  vocal  cords.    The  authors,  in  conclusion, 

1  Rev.  de  LaryngoL,  May,  1886,  p.  248.        ^  Brit.  Med.  Journ.,  Sept.,  1886 ;  Dec.  21,  1889. 

Deulsch.  Med.  Woch.,  1892,  p.  672. 
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admit  that  they  have  indicated  only  the  more  prominent  highways  of  nervous 
impulse,  and  that  there  may  be  other  contributing  paths. 

Goltz,  Onodi,  and  Klempercr  have  confirmed  these  statements,  and  shown 
that  not  only  may  these  cortical  centers  be  destroyed  in  animals  without 
affecting  the  innervation  of  the  larynx  after  the  wound  has  healed,  but  tliey 
and  others  have  proved  that  the  whole  of  both  cerebral  hemisi)heres  may  be 
cut  away  with  the  cerebellum,  leaving  nothing  but  the  pons,  without  affecting 
the  movements  of  adduction  or  abduction  in  the  larynx.  These  facts  liave 
been  established  by  experimentation  on  animals.  How  far  they  are  applicable 
to  man  it  is  impossible  to  say,  although  it  is  probable  that  owing  to  the 
larger  evolution  of  tlie  brain  in  man,  especially  that  part  of  it  liaving  to  do 
with  speech,  variations  would  be  noted  in  important  particulars  from  the 
lower  animals.  As  a  matter  of  fact,  however,  there  has  been  no  case  re- 
ported in  man  of  cortical  lesion  accompanied  by  laryngeal  paralysis  in  which 
the  possibility,  and  few  in  which  the  probability,  of  involvement  of  the 
nervous  tract  below  could  be  excluded.  We  must,  therefore,  in  view  of  the 
positive  evidence  in  animals  and  the  negative  evidence  in  man,  admit  that 
Semon's  declaration  of  the  non-occurrence  of  cortical  laryngeal  ])aralysis  in 
man  is  probably  correct. 

In  1873  Schech  and  Schmidt,  by  experiments,  apparently  established  the 
fact  that  the  vagus  gets  the  motor-filaments  which  supply  the  larynx  from 
the  upper  filaments  of  the  spinal  accessory  nerve.  This  view  has  obtained 
nntil  lately,  when  Grabower  and  Grossman,  by  separate  investigations,  showed 
in  1890  that  this  was  not  the  case,  but  that  the  motor  innervation  of  the 
vagus  was  obtained  through  its  lower  filaments  from  the  dorsal  vagus  nucleus 
in  the  lower  part  of  the  floor  of  the  fourth  cerebral  ventricle.  Darkschewitsch, 
in  1885,  stated  that  the  dorsal  nuclei  of  the  vagus  and  tlie  spinal  accessory 
nerves  were  coterminous,  arising,  therefore,  from  the  same  tract  of  gray 
matter.  Grabower  and  Grossman  in  1894,  again  separately,  in  a  series  of 
microscopic  sections,  have  shown  that  the  motor  nucleus  of  the  accessory  and 
that  of  the  vagus  are  not  coterminous,  but  that  the  latter  begins  above 
where  the  former  leaves  off — in  the  medulla  oblongata ;  and  still  more  re- 
cently Grabower  has  reported  a  case  which  goes  far,  by  clinical  and  patho- 
logical evidence,  to  establish  the  fact  which  he  had  previously  announced 
from  experimental  and  microscopic  investigations.  A  bulbar  lesioli  causing 
laryngeal  paralysis  we  must,  therefore,  expect  to  involve  the  dorsal  motor 
nucleus  of  the  vagus  nerve,  which  lies  near  the  median  furrow,  at  the  lower 
part  and  beneath  the  floor  of  the  fourth  ventricle. 

The  anatomy,  course,  and  distribution  of  the  laryngeal  nerves  in  general 
have  been  well  understood  for  a  long  time ;  and  space  does  not  allow  us  to 
dilate  upon  well-known  data.  There  are  several  points,  however,  upon 
which  it  is  necessary  to  say  a  few  words,  as  they  have  of  late  been  the  sub- 
ject of  important  investigations.  Notwithstanding  the  fact  that  Exner  has 
shown  that  in  certain  animals  the  superior  laryngeal  nerve  jiarticipates  in  the 
innervation  of  certain  of  the  intrinsic  laryngeal  muscles,  subsequent  investi- 
gations show  pretty  clearly  that  this  arrangement  does  not  obtain  in  man  ; 
but  that  the  external  or  smaller  branch  of  the  su]ierior  laryngeal  nerve  alone 
contains  motor  filaments,  and  these  supply  the  crico-thyroid  muscle  only,  the 
other  branches  of  the  superior  laryngeal  nerve  being  exclusively  composed 
of  sensory  filaments  (Onodi)  which  supply  the  laryngeal  mucous  membrane. 
Besides  the  nerve-supply  derived  from  the  superior  laryngeal  nerve,  the  crico- 
thyroid muscle  has  been  shown  by  Exner,  Onodi,  and  others  to  receive  by 
means  of  a  communicating  branch  (middle  laryngeal  nerve)  motor  impulses 


NEUROSES  OF  THE  LARYNX. 


1163 


from  tlic  pharyngeal  branch  of  the  pneumogastric.  This  has  been  a  subject 
of  considerable  controversy ;  but  in  a  later  communication  Exner  has  re- 
asserted the  fact.  The  other  internal  laryngeal  muscles,  adductors,  abductors, 
and  tensors  are  supplied  by  one  nerve — the  inferior  or  recurrent  laryngeal 
nerve.  The  vagus,  running  from  the  jugular  foramen  with  the  blood-vessels, 
dips  into  the  thoracic  cavity  and  gives  off  the  recurrent  laryngeal,  which 
winds  around  the  arch  of  the  aorta  on  the  left  and  the  subclavian  artery  on 
the  right  and  returns  to  the  larynx. 

Rosenbach  and  Seraon  at  about  the  same  time  (1880-1881)  drew  attention 
to  the  fact  that  in  laryngeal  paralysis  the  abductors  are  usual  1}-  the  first,  and 
sometimes  apparently  the  only,  muscles  to  suffer  as  the  residt  of  central  or 
nerve  lesions.  In  hysterical  aphonia,  however,  it  is  the  adductors  which  are 
affected.  Attention  being  drawn  to  this  fact  of  the  pi'eponderance  of  abductor 
paralysis,  great  curiosity  was  excited  as  to  the  cause  of  this  phenomenon. 
In  1884  Krause,  by  a  number  of  experiments  on  animals,  Avas  convinced  that 
this  apparent  paralysis  of  the  abductors,  resulting  in  the  immobility  of  the 
vocal  cords  in  the  median  line,  was  really  due  to  a  contracture  of  all  the 
laryngeal  muscles  from  irritation  caused  by  pressure  on  the  nerve-trunks  or 
nerve-centers,  or  by  their  involvement  in  disease.  This  raised  a  point  about 
which  for  many  years  much  acrimonious  discussion  prevailed.  Semon  was 
the  most  persistent  and  the  most  successful  of  the  opposers  of  this  view ;  and 
his  papers  and  references  to  the  question  have  been  voluminous  and  frequent. 
Although  I  was  inclined  at  the  time  to  believe  that  Krause's  experiments 
had  established  his  contention,  and  so  expressed  myself,^  the  weight  of  evi- 
dence has  so  preponderated  against  it  in  the  last  five  or  six  years,  that  I  can- 
not but  admit  that  Semon's  view  is  more  nearly  correct ;  yet,  as  the  latter 
has  said,  one  cannot  deny  that  contracture  occasionally  is  the  cause  of  median 
position  of  the  cords.  Various  explanations  have  been  advanced  to  account 
for  the  greater  proclivity  of  the  abductors  to  loss  of  power.  Although 
Mackenzie  and  Hiegel  had  suggested  the  existence  of  sejoarate  filaments  in 
the  recurrent  nerve  supplying  the  different  muscles,  it  remained  for  Onodi 
and  Risien  Russel  to  demonstrate  the  fact ;  but  their  position  in  the  nerve, 
as  suggested  by  Mackenzie  and  Riegel,  could  not  account  for  the  frequency 
of  abductor  paralysis.  Hooper,  in  a  valuable  paper,  sho-sved  that  ether  has  a 
peripheral  and  differential  effect  upon  the  laryngeal  muscles,  the  abductors 
being  the  first  to  suffer  in  their  function.  Jeanselme  and  Lermoyez  showed 
that  the  abductors  lose  their  contractility  first  post-mortem.  Frankel  and 
Gad  showed  that  freezing  the  recurrent  nerve  caused  first  a  paralysis  of  the 
abductors.  The  experiments  of  Massini  showed  the  same  effect  from  appli- 
cation of  chromic  acid  to  the  nerves.  Mackenzie  suggested  that  the  greater 
exposure  of  the  posterior  crico-arytenoids  to  the  passage  of  food  and  air  made 
them  more  liable  to  injury,  owing  to  their  position.  From  these  facts,  it 
seems,  as  Semon  says,  that  the  greater  proclivity  of  the  abductors  to  the  loss 
of  power  is  probably  due  to  the  characteristics  of  the  muscles  themselves  ; 
but  it  must  be  confessed  that  the  evidence  in  this  regard  is  not  complete.^ 

From  what  has  preceded,  it  is  not  necessary  to  dwell  long  upon  the  causes 
of  laryngeal  paralyses.  We  have  seen  that  we  may,  in  the  present  state  of  our 
knowledge,  disregard  the  few  cases  that  have  been  reported  of  lesions  of  the 
cerebral  hemispheres.    Various  affections  of  the  medulla  oblongata  not  in- 

»  N.  Y.  Med.  Journ.,  Sept.  2,  1889;  Journ.  Am.  Med.  Asm.,  Oct.  8,  1892. 

'  (irabower  has,  since  the  preparation  of  this  chapter,  adduced  evidence  to  sliow  that  the 
greater  vnlnerability  may  be  dne  to  a,  diflerence  in  tlie  method  of  termination  of  the  nerve- 
tibers  in  the  muscles  {Arch.  f.  Laryngologie,  Band  v.,  Heft  1.). 
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frequently  produce  laryngeal  neuroses,  together  with  other  peripheral  mani- 
festations. ^  Out  of  122  cases  of  tabes  dorsalis  observed  in  Gerhardt's  clinic, 
paralysis  of  the  laryngeal  nuiscles  was  observed  in  17.  Of  these,  11  were  of 
tiie  posticus  or  abductor  muscle  of  the  glottis,  5  were  bilateral,  4  u])on  the 
rigiit  hand,  and  2  on  the  left.  There  were  3  cases  of  paralysis  of  all  the 
muscles  supplied  by  the  recurrent — 1  bilateral  and  2  on  the  right  side.  Of 
the  other  8  cases,  there  was  1  each  of  recurrent  paralysis  and  of  crico-thyroid 
(superior  lar^'ugeal),  and  once  paralysis  of  the  recurrent  of  one  side  and  of 
the  posticus  muscle  of  the  other.  In  2  cases  paralysis  of  the  thyro-ary tenoid 
was  noticed.  In  2  of  the  122  cases  ataxic  movements  of  the  vocal  cords,  and 
in  4  laryngeal  crises,  were  observed.  For  a  further  account  of  laryngeal  affec- 
tion in  tabes  dorsalis,  see  the  papers  of  Burger,  Van  Gieson,^  and  Dreyfuss. 

Two  cases  of  unilateral  posticus  jjaralysis  have  been  observed  in  syringo- 
myelia by  Weintraud,  and  1  by  A.  Schmidt.  Paralysis  and  tremor  of  the 
vocal  cords  have  been  noted  in  multiple  sclerosis  by  Leube,  Bennett  Lori, 
Collet,  Spencer,  Krzywicki,  and  others.  In  one  of  Collet's  cases  the  lesion 
was  in  the  cerebellum.  Laryngeal  paralysis  is  one  of  the  symptoms  caused 
by  the  progressive  lesion  of  the  gray  nuclei  of  the  bulb,  Avhich  we  call  glosso- 
labio-pharyngeal  paralysis,  and  is  said  to  distinguish  it  from  the  pseudo- 
bulbar paralysis. 

The  lesions  causing  these  symptoms  are  usually  softening  of  the  nervous 
matter  caused  by  atheroma  of  the  vertebral  artery  or  its  branches.  As  is 
readily  understood,  the  secpiel  of  symptoms  varies  somewhat,  depending 
upon  the  vessel  affected.  Syphilis  may  set  up  similar  changes  in  the  blood- 
vessels ;  and  the  vigorous  administration  of  iodid  of  potash  may  stop  the 
progress  of  the  disease,  and  to  some  extent  restore  function  to  the  paralyzed 
vessels  :  but  of  course  only  a  moderate  degree  of  restoration  is  to  be  ex- 
pected. Brain-tissue  in  this  situation  is  not  regenerated,  although  congestion 
and  the  pressure  of  inflammatory  syphilitic  products  may  be  relieved.  The 
small  laryngeal  muscles,  when  once  atrophied,  are  not  usually  restored  to 
function.  Cases  have  been  reported  by  Senator,  Eisenlohr,  Delavan,  Wright,^ 
Sclieiber,  and  others. 

Cases  of  bilateral  laryngeal  paralysis  are  rarely  due  to  bulbar  lesions; 
but,  as  will  be  seen  by  reference  to  the  above  instances,  a  number  of  cases  of 
unilateral  laryngeal  paralysis  have  been  found  to  be  due  to  lesions  of  the 
medulla.  This  does  not  entirely  correspond  to  the  evidence,  cited  from 
Semon  and  Horsley's  experiments,  of  the  existence  of  a  bilateral  representa- 
tion of  laryngeal  movements  in  the  nuclei  of  the  bulb  in  the  lower  animals. 
Evidently  the  last  word  has  not  been  said  concerning  the  central  innervation 
of  the  larynx. 

Tumors  of  the  pons  and  medulla  have  been  rarely  reported  as  causing 
laryngeal  paralysis.  Gottstein  reviews  the  subject  and  refers  to  the  report 
of  several  cases  of  glioma  and  one  case  of  aneurysm  of  the  basilar  artery  by 
Ollivier  d' Angers. 

All  the  cases  reported  of  laryngeal  paralysis  due  to  bulbar  lesion  have 
presented  similar  conditions  in  the  regions  supplied  by  the  facial,  acusticus, 
glosso-pharyngeal,  spinal  accessory,  or  other  branches  of  the  vagus  nerve, 
according  to  the  extent  of  the  lesion. 

Many  cases  of  laryngeal  paralysis  have  been  reported  due  to  the  involve- 
ment of  the  trunks  of  the  vagus  or  laryngeal  nerves  in  tumors,  traumatism, 
and  other  pathological  conditions  at  the  base  of  the  skull.  As  these  condi- 
tions may  simultaneously  involve  the  other  nerves  referred  to,  it  is  often  a 

^  The  Joui-nal  of  Nervous  and  Mental  Disease,  July,  1896.  '  Loc-  dt. 
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matter  of  some  difficulty  to  distingiiish  tlicin  from  bulbar  lesions.  Such  are 
the  cases  reported  by  Remalc,  ]\[cRride,  and  Tiirck. 

Lesions  involving  the  trunk  of  the  vagus  on  its  way  down  the  neck  and 
of  the  recurrent  as  it  winds  around  the  great  vessels  in  the  thorax  and  travels 
back  along  the  esophagus  to  the  larynx,  are  the  most  fertile  causes  of  laryn- 
geal paralyses.  Enlarged  glands,  traumatism  from  wounds  and  operations, 
goiters,  aneurysms,  tumors  of  the  mediastinum,  esophagus,  and  ])harynx, 
pleurisy,  and  tuberculosis  at  the  pulmonary  apices,  pericarditis,  scoliosis  of 
the  cervical  vertebra,  have  all  been  reported  as  causing  paralysis  of  the 
abductors  alone  or  of  all  the  muscles  supplied  by  the  recurrent. 

In  aneurysm  of  the  arch  of  the  aoi'ta,  laryngeal  paralysis  may  be  the 
first,  and  for  a  long  time  the  only,  sign  of  dilatation  of  the  vessel.  Again, 
cases  are  not  infrequently  met  with  in  which  no  cause  can  be  assigned  for  the 
recurrent  paralysis,  and  we  are  compelled  to  make  a  tentative  diagnosis  of 
simple  neuritis. 

We  must  sujDpose  the  rare  instances  of  the  ]iaralysis  of  separate  muscles 
to  be  due  either  to  lesions  of  the  nerve-twigs  supplying  them,  or  to  involve- 
ment of  the  muscle-substance  itself.  As  we  have  seen,  paralysis  of  the 
abductors  is  said  by  Mackenzie  to  be  due  in  some  instances  to  their  exposure 
to  traumatism  from  the  passage  of  boluses  of  food  through  the  lower 
pharynx  to  the  esophagus,  or  of  cold  drink.  Several  years  ago  I  treated  a 
case  in  which  there  was  apparently  a  paralysis  of  the  thyro-arytenoid 
muscles,  with  a  paresis  of  the  crico-thyroid  and  interarytenoid  muscles  on 
each  side.  Besides  the  elliptical  ojiening  in  the  glottis  on  adduction,  the 
cords  had  the  peculiar  rounded  outline  described  by  Storck.  This  latter 
soon  disappeared,  but  the  laxness  of  the  cords  continued  for  some  time.  This 
condition  supervened  on  the  pharyngeal  inflammation  caused  by  swallowing 
carbolic  acid.  Besides  in  diphtheria,  cases  have  been  reported  in,  or  as  fol- 
lowing, scarlatina,  typhoid  fever,  influenza,  measles,  anemia,  chlorosis,  and 
psychical  disturbances,  cholera,  trichiniasis,  malaria,  icterus,  pneumonia,  and 
poisoning  from  atropin,  morphin,'  arsenic,  lead,  and  chronic  alcoholism. 

The  very  valuable  recent  paper  by  Heyman  ^  comes  too  late  to  hand  for 
a  thorough  analysis  of  the  cases  of  toxic  paralysis  of  the  laryngeal  muscles. 
His  list  of  the  poisonous  agents  includes  lead,  copper,  antimony,  phosjjhorus, 
arsenic,  alcohol,  atropin,  morphin,  and  cocain. 

In  the  same  issue  Lazarus  reports  paralysis  of  the  abductors  of  the 
larynx  in  a  case  of  gonorrhea  in  which  no  other  morbid  influence  was  evi- 
dent. Occurring  in  connection  with  these  affections,  the  situation  of  the 
lesion  has  usually  been  unknown  ;  although  from  the  symptoms  in  some  it 
was  referred  to  the  bulb  and  the  nerves,  as  well  as  to  their  peripheral  dis- 
tribution. 

Some  cases  of  laryngeal  j)ara1ysis  due  to  reflex  causes  in  the  nose  and 
elsewhere  have  already  been  alluded  to  in  this  Avork,  and  others  are  to  be 
found  in  literature. 

Diagnosis  and  Ssntnptoms. — Before  confining  ourselves  strictly  to 
laryngeal  manifestations,  something  must  be  said  in  regard  to  the  jihenomena 
which  accompany  laryngeal  paralyses  due  to  lesions  of  the  medulla  and  the 
vagus  nerve. 

'  Pneumonia  and  malaria  (Schech)  are  included  in  the  list  of  diseases,  and  atropin  and 
morphin  among  the  poisons  which  have  caused  laryngeal  paralysis,  but  T  can  find  no  exact 
references  to  cases  in  the  text-books  of  Sajous  (p.  362,  ed.  1889),  Schech  [Die  Krankheilen  des 
Kehlkop/cs,  etc.,  1897),  and  Gerhardt. 

^  Friinkel's  "  Archiv  fur  Laryngol.  und  Bhinol.,"  Band  v.,  1896. 
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In  Icxinns  of  the,  medulla  oblongata  coiu;()mitant  manifestiitions  are  almost 
always  foiiiul  clsowherc.  The  tongue  may  bo  ])aralyze(l,  atrophied,  and  pro- 
trude toward  the  affected  side.  Tiiero  is  usually  a  paralysis  of  the  soft 
palate^  causing  nasal  sj)eecii  and  the  occasional  regurgitation  of  food  and 
drink  into  the  nose.  Difficulty  in  swallowing,  from  jjaresis  of  the  pharyn- 
geal muscles  and  anesthesia  of  the  pharynx  and  larynx,  may  be  present. 
There  may  be  facial  paralysis,  deafness,  and  vertigo.  Acceleration  of  the 
heart's  action  an<l  of  the  respiration  are  of  occasional  occurrence.  Some- 
times the  manifestations  of  bulbar  disease  are  bilateral,  in  which  case  it  is 
almost  always  the  abductors  alone  which  are  affected;  but  usually,  though 
not  so  frequently  as  in  the  other  lesions,  the  laryngeal  paralysis  is  unilateral. 
There  is  no  w(!ll-authenticated  case  of  ])aralysis  of  the  adductors  alone  from 
any  essential  lesion.  A  few  bulbar  lesions  have  been  reported  by  Jackson, 
Proust,  Senator,  and  Eisenlohr  as  causing  bilateral  laryngeal  paralyses. 

Many  of  these  bulbar  ciases  die,  especially  tiiose  in  which  there  is  a  double 
laryngeal  paralysis,  from  the  extent  of  the  disease  in  this  region  which  pre- 
sides over  the  most  vital  functions  of  the  organism. 

I/CSions  of  the  Vagus  Nerve. — The  involvement  of  other  nerves  in 
bulbar  disease  establishes  the  diagnosis,  as  a  rule ;  but  occasionally  lesions  at 
the  base  of  the  skull  may  simulate  it  by  involving  the  trunks  of  several 
nerves  besides  the  vagus.  Such  are  the  cases  reported  by  McBride,  and  by 
Schech,  Bernhardt,  and  Nothnagel.'  Baiimler,  Johnson,  McCall  Anderson, 
and  Whipnian  have  published  cases  in  which  pressure  upon  one  vagus  has 
caused  laryngeal  |)aralysis  of  both  sides.  This  Johnson  explains  by  stating 
that  as  the  vagus  contains  centripetal  fibers  the  ensuing  degeneration  extends 
to  the  medulla  and  there  by  decussation  involves  the  motor  area  of  the  other 
side.  Such  seemed  to  be  the  explanation  of  a  fatal  case  of  double  abductor 
paralysis  reported  by  the  writer^  in  1892.  Krause's  contention  that  the 
recurrent  laryngeal  nerve  contains  centri])etal  fibers  has  not  been  sustained. 

Paralysis  of  all  the  Muscles  Supplied  by  the  Recurrent 
I/aryngeal  Nerves. — The  vocal  cord  assumes  the  "  cadaveric  position,"  a 
term  first  used  by  v.  Ziemssen,  and  since  then  generally  adopted  to  denote  a 
position  half-way  between  the  median  line  (phonatory  position,  adduction) 
and  the  lateral  wall  of  the  larynx  (deep  inspiration  or  extreme  abduction). 
When  the  paralysis  is  complete  and  bilateral  the  voice  is  entirely  extin- 
guished, and  it  is  only  by  a  great  effort  of  expiration  that  the  lax  vocal 
cords  are  thrown  into  vibration  and  a  hollow,  whispering  note  is  produced. 
Forcible  respiration  causes  the  arytenoid  cartilages  to  tip  inward  at  their 
summits,  which  produces  a  stridulous  sound.  When  there  is  no  crico-thyroid 
paralysis,  or  only  partial  paralysis  of  some  of  the  muscles,  these  symptoms 
are  variously  modified. 

Bilateral  paralysis  of  the  recurrents  is  occasionally  caused  by  the  involve- 
ment of  both  recurrent  nerves  in  cases  of  thyroid  or  esophageal  cancer  or 
aortic  aneurysms,  as  noted  by  Mackenzie  and  others. 

Unilatei-al  paralysis  at  first  causes  entire  aphonia,  but  after  a  time  the 
unaffected  cord  will  be  seen  to  make  more  or  less  extensive  excursions  across 
the  median  line  to  meet  its  fellow,  with  the  result  of  producing  a  more 
audible  whisper  or  even  some  rough  phonatory  sounds.  There  is  no  dyspnea 
either  in  bilateral  or  unilateral  recurrent  paralysis  when  com])lete ;  or  when 
partial,  except  in  cases  of  bilateral  abductor  paralysis.  Bilateral  recurrent 
paralysis  may  at  first  be  mistaken  for  the  functional  paralysis  of  the  adduc- 
tors in  hysteria,  but  a  more  careful  examination  will  show  that  the  cords  do 

*  Histories  quoted  by  Gottsteiii,  page  390.  *  Loc.  cit. 
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not  move  on  forced  inspiration  ;  while  in  hysterical  paralysis  there  are 
jerky  movements  of  extreme  ahchmtion,  or  in  some  cases  they  may  be 
immovable  against  the  extei'nal  laryngeal  wall,  leaving  a  much  wider  open- 
ing of  the  glottis  than  that  left  by  tlu!  (riKlaveric  ]K)sition  of  the  cords. 

"^Paralysis  of  the  Abductors  of  the  I/arynx. — When  bilatera/,  both 
posterior  crico-arytenoid  muscles  being  completely  ])aralyzed,  the  patient 
without  inunediate  help  dies  from  suffocation.  It  seems  to  me  exceedingly 
probable  that  many  sudden  deaths  from  cerebral  apo])lexy  might  be  exjilained 
in  this  wav.  The  stertorous  breathing  in  apoplectic  coma  lends  probability 
to  this  suggestion. 

The  cases,  however,  in  which  bilatend  j)aralysis  has  been  observed  laryn- 
goscopicallv,  have  been  those  principally  in  which  the  disability  came  on 
gradually  in  one  or  both  cords.  The  vocal  cords  are  seen  almost  in  apposi- 
tion throughout  their  length.  There  may  be,  however,  a  narrow  elliptic  slit 
between  them ;  while  at  the  posterior  commissure  an  isosceles  triangle  is 
formed  on  inspiration.  This  is  due  to  the  relaxation  or,  when  present  on 
both  inspiration  and  phonation,  to  the  paralysis  of  the  interarytenoideus 
muscle  and  the  tensors  of  the  vocal  cords.  Notwithstanding  the  great  dyspnea 
in  these  cases,  phonation  is  not  materially  interfered  with,  because  the  vocal 
cords  are  constantly  in  the  phonatory  position. 

Treatment. — Tracheotomy  in  these  cases  is  indicated  to  avoid  impending 
suffocation.  In  my  case  and  in  others  procrastination  on  the  part  of  the 
patient  residted  fatally.  Where  it  becomes  evident  that  the  patient  is  liable 
to  live  a  long  time  with  a  tracheotomy-tube,  the  question  arises  as  to  the  ex- 
cision of  the  vocal  cords.  This  has  been  suggested  by  Hope  and  strongly 
condemned  by  Semon.  It,  of  course,  should  only  be  done  as  secondary  to 
tracheotomy,  when  it  becomes  evident  that  there  is  to  be  no  recovery  of 
function.  The  patient  should  have  to  choose  between  the  extinction  of 
voice  and  the  necessity  of  wearing  a  tracheotomy-tube  indefinitely.  Judging 
from  examples  familiar  to  all  laryngologists,  we  might  expect  some  restora- 
tion of  voice  without  vocal  bands.  So  far  as  I  know,  this  procedure  has 
never  been  carried  out  in  man,  although  adopted  with  advantage  in  horses  as 
a  cure  for  roaring.  Division  of  one  recurrent  nerve  has  been  done  by  Ruaxdt 
in  a  case  of  bilateral  abductor  paralysis,  in  the  hope  that  the  cord  would 
fall  back  to  the  cadaveric  position  ;  but  this  did  not  occur.  Probably  in  all 
these  cases,  after  a  varying  time,  the  adductors  become  atrophied  from  disuse 
as  well  as  the  abductors ;  but  the  arytenoid  joint  becomes  stiffened  also  from 
disuse,  and  the  cord  is  immovable. 

Unilateral  abductor  paralysis  is  the  most  common  of  all  the  hypo- 
kinetic disturbances  of  the  laryngeal  muscles.  When  uncomplicated,  it  pro- 
duces neither  dyspnea  nor  dysphonia.  It  is  not  infrequently  a  surprising 
discovery  in  a  routine  laryngoscopic  examination — giving,  it  may  be,  the 
first  hint  of  a  thoracic  aneurysm,  or  possibly  proving  an  unsolvable  puzzle  to 
the  observer  when  he  seeks  its  causation. 

Paralysis  of  the  Adductors  of  the  Vocal  Cords  {Cnco-arytenoidei 
Laterales). — Bilateral  :  This  is  the  usual  manifestation  of  hysteria  in  the 
larynx.  It  is  distinguished  by  its  sudden  onset,  as  a  rule,  and  by  the  fact 
that  it  occurs  in  a  patient  who  nearly  always  presents  some  other  sign  of 
hysteria  than  the  laryngeal  one.  Aphonia,  occasionally  the  inability  to  whisper 
(apsithyria),  the  history  of  previous  attacks  which  suddenly,  from  some 
trifling  incident  or  from  no  assignable  cause  ceased,  make  the  condition  a 
tolerably  easy  one  to  recognize.  Sometimes  the  patient  is  able  to  sing,  but  not 
to  use  a  conversational  tone ;  and  various  other  phenomena  whicli  it  is  ira- 
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possible  to  recoiiciK'  with  the  idea  of  an  essential  ])ai'alysis  are  helps  in  the 
diagnosis.  Various  theories  have  been  advanced  to  aeconnt  for  the  pathol- 
ogy of  the  affection.  Thus  Gerhardt  sujijioses  it  to  be  of  cerebral  or  nerve 
(vagu.s)  origin  because  it  is  occasionally  unilateral,  and  hence  beyond  the  con- 
trol of  the  will  ;  but  all  theories  to  explain  special  phenomena  in  hysteria 
are  of  little  value  until  an  acceptable  ex])lanalion  with  demonstrable  material 
proof  can  be  formulated  to  account  foi-  the  general  condition.  The  vocid 
cords  are  seen  to  be  widely  abducted,  so  that  the  glottis  is  constantly  in  the 
inspiratory  position.  Sometimes  there  seems  to  be  a  concomitant  sj)asm  of 
the  abductors,  so  that  the  vocal  cords  disappear  in  the  lateral  larynx  walls. 

Paralysis  of  one  lateral  adductor  has  been  noted  by  Mackenzie,  Donald- 
son, Stewart,  and  (others.  Usually  this  ran;  alfection  is  caused  by  hysteria  or 
lead-poisoning.  Some  cases  are  recorded  as  due  to  reflex  trouble  in  the  nose. 
These  cases  have  not  been  sufficiently  studied  to  arrive  at  any  conclusion  in 
regard  to  differentiating  between  the  functional  cases  (hysteria)  and  those 
probably  due  to  some  material  lesion. 

Paralysis  of  the  arytenoideus,  the  transverse  or  central  adductor, 
usually  occurs  in  connection  with  that  of  the  other  muscles,  but  is  sometimes 
noted  as  occurring  alone,  when  laryngoscopic  examination  shows  that  the  vocal 
cords  are  in  apposition  throughout  their  anterior  three-fourths  on  phonation, 
with  a  triangular  space  posteriorly.    Aphonia  is  more  or  less  complete. 

While  these  cases  usually  occur  in  connection  with  hysteria,  a  number  of 
cases  have  been  reported  where  they  seemed  to  result  from  acute  or  chronic 
catarrhal  affections  of  the  larynx.  Proust  and  Tissier's  monograph  has  the 
bibliogra])hy  to  18i)0.    Few,  if  any,  cases  have  been  since  reported. 

Paralysis  of  the  Tensors  and  Adjusters  of  the  Vocal  Cords 
(the  external  tensor — crico-thyroideus ;  the  internal  tensor — thyro-arytenoi- 
deus  internus). — Pnrali/sis  of  the  sitperior  larynr/cdl  verve  sup{)lying  motor 
filaments  to  the  crico-thyroid  muscle  and  sensory  filaments  to  the  mucous 
membrane  is  a  rare  occurrence.  Sometimes  only  the  external  or  muscular 
branch  seems  involved,  when  it  is  said  that  the  examining-finger  will  note 
the  relaxation  of  the  muscle  by  paljxition  of  the  crico-thyroid  space.  This 
has  been  caused  by  traumatism  and  operations,  but  more  frequently  results 
from  diphtheria  (v.  Ziemssen).  When  resulting  in  total  anesthesia  of  the 
larynx  and  of  the  epiglottis,  great  danger  arises  from  the  food  and  secretions 
entering  the  larynx.  When  this  is  accom]Minied  by  ]iaralysis  of  the  recur- 
rent, the  danger  is  still  further  increased.  Mackenzie  relates  a  case  in  which 
suppurative  inflammation  of  the  cervical  glands  caused  paralysis,  apjiarently 
of  the  superior  laryngeal  nerve  alone  ;  while  Johnson  reports  a  case  following 
typhoid  fever.  According  to  the  account  given  by  Mackenzie,  the  vocal 
cords  when  adducted  assumed  at  their  line  of  junction  a  wavy  appearance 
with  a  depression  at  the  center.  When  only  one  cord  is  affected,  it  is  seen 
at  a  lower  level  than  the  other  side.    Hoarseness  and  aphonia  result. 

Mackenzie,  in  his  definition,  says  "Paralysis  of  the  superior  laryngeal 
nerve  gives  rise,  when  complete  and  bilateral,  to  anesthesia  of  the  larynx 
and  loss  of  power  of  the  crico-thyroid,  thyro-epigloUie,  and  ary-epigloUic 
muscles."  He  further  says,  "  When  these  muscles  are  paralyzed  the  closure 
of  the  larynx  during  deglutition  does  not  take  place,  the  glottis  remaining 
erect  and  against  the  root  of  the  tongue."  This  is  incomprehensible,  as  these 
latter  muscles,  so  far  as  I  have  been  able  to  gather  from  authorities  (Gray,  Quain, 
Onodi),  are  intimately  associated  with  the  arytenoideus  muscle  and  supplied 
by  the  recurrent  nerve  ;  and  so  far  as  T  remember  my  ow  n  observations  of 
laryngeal  paralyses,  I  have  seen  this  position  of  the  epiglottis  in  connection 
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* 


HYSTERIA  OF  THE  NOSE  AND  THROAT.  1169 


with  paralvf^is  of  otlier  muscles  supplied  by  the  recurrent.  The  passage  of 
food  into  the  larynx  in  connection  with  superior  laryngeal  paralyses,  I  sliould 
suppose  to  depend  m(jre  u]ion  the  anesthesia  than  upon  the  loss  of  power  in 
these  muscles,  as  intimated  by  him.  This  is  a  point  to  which  I  have  been 
unable  to  find  any  reference  in  other  authors,  and  I  hesitate  to  make  the  criti- 
cism of  an  almost  faultless  text-book. 

Paralysis  of  the  tkxp'o-arytmoidci  interni  muscles  alone  occurs  frequently 
as  the  result  of  strain  and  local  inflammation.  It  is  seldom  comj)lete.  An 
elliptical  opening  of  vai-ying  transverse  diameter  is  seen  on  adduction. 
Hoarseness  or  complete  aphonia  results.  Usually  rest  and  local  applications 
after  a  few  days  restore  the  function  of  the  cords ;  although  Mackenzie 
reports  a  case  in  which  it  was  paralyzed  for  three  years,  and  cured  in  three 
weeks  bv  faradization. 

While  laryngeal  paralyses  have  been  treated  seriatim  and  separately,  it 
must  be  understood  that  in  the  peripheral  manifestation  various  combinations 
may  exist  which  alter  and  complicate  the  laryngoscopic  image,  due  to  the 
influences  of  synergistic  or  antagonistic  muscles. 

An  error  in  diagnosis  may  frequently  arise  in  mistaking  for  paralysis  the 
ankylosis  of  a  crico-thyroid  joint  due  to  inflammation,  or  the  inability  or 
limitation  in  a  vocal  cord  due  to  infiltration  of  the  muscles  or  stroma  by 
tubercular,  syphilitic,  or  cancerous  disease,  or  to  the  existence  of  fibrous 
cicatricial  bands. 

Prognosis. — We  have  only  to  consider  the  prognosis  as  it  relates  to  the 
recovery  of  power  in  paralyzed  muscles.  Loss  of  function  due  to  essential 
lesions  is  rapidly  followed  in  the  small  laryngeal  muscles  by  fatty  degener- 
ation and  atrophy.  Complete  laryngeal  paralysis  from  these  causes,  when  it 
has  existed  for  several  months,  is  rai'ely  recovered  from,  as  pointed  out  by 
Elsberg  ^  many  years  ago.  Aside,  therefore,  from  ii-reparable  changes  in  the 
nerve-trunks  and  centers,  peripheral  changes  soon  render  a  cure  of  essential 
paralysis  unlikely. 

Treatment. — Indications  must  be  met,  as  they  arise,  to  preserve  the 
patient's  life  by  tracheotomy  or  intubation.  In  pareses  or  partial  paralyses, 
and  in  functional  paralyses  faradization  by  an  intralaryngeal  electrode  may 
be  of  advantage.  Prompt  removal  of  causes,  such  as  pressure  on  nerves 
or  inflammatory  processes,  may  restore  action  to  immobile  muscles  when  the 
trouble  has  not  resulted  in  too  much  degenerative  change.  The  same  may 
be  said  of  central  syphilitic  lesions. 

HYSTERIA  OF  THE  NOSE  AND  THROAT. 

The  manifestations  of  hysteria  in  the  nose  and  throat,  as  elsewhere,  are 
of  such  infinite  variety  and  shade  ofi^  so  gradually  into  essential  neuroses  and 
so-called  neurasthenia,  that  an  orderly  or  complete  account  of  them  could  not 
be  given,  if  every  case  reported  were  reviewed  and  every  case  observed  were 
reported. 

Persistent  or  intermittent  complaints  of  anosmia  or  parosmia  are  made 
by  women  in  whose  noses  little  can  be  observed  that  is  abnormal.  How  to 
distinguish  these  cases  from  those  in  which  there  is  essential  disturbance  of 
the  olfactory  apparatus  is  often  a  matter  of  great  difiiculty.  When  I  see  a 
neurotic  woman  with  a  nasal  mucous  membrane  which  is  tolerably  healthy, 
and  yet  who  complains  of  anosmia  persistently,  so  as  to  bring  it  to  my 

^  PkUa.  Med.  Times,  July  30,  1881. 
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especial  notice,  I  always  think  it  is  a  case  of  liystei-ia ;  becanse  trne  aiiosmid 
is  usually  complained  of  incidentally  by  patients  who  come  for  relief  of 
other  nasal  symptoms.  Reference  has  already  been  made  to  cases  who  com- 
plain of  subjective  sensations  of  obstruction  or  irritation  in  the  nose.  Here 
ao-ain  it  is  ditlicult  to  separate  the  elements  which  are  neurotic  if  not  hysterical. 
While  typical  cases  of  hysteria  differ  entirely  from  typical  cases  of  neuras- 
thenia, there  are  so  many  on  the  border  line  between  the  two  that  one  fre- 
quently hesitates  as  to  their  classification  exclusively  in  either  category. 

Hysterical  affections  of  the  soft  palate  and  pharynx  are  most  frequently 
those  of  a  sensory  nature.  O(!casionally  cases  will  be  observed  to  simulate 
paralysis ;  but  essential  paralysis  involves  such  a  complex  series  of  disturb- 
ances in  deglutition,  respiration,  and  speech,  that  flaws  may  be  easily  detecjfed. 

Hysterical  aphonia  has  attracted  moi-e  attention  than  any  other  manifes- 
tation of  functional  trouble  in  the  larynx  ;  yet  we  find  simulation  of  almost 
every  form  of  neurosis.  Treupel  ^  enumerates  laryngeal  si)asm,  nervous 
cough,  inspiratory  functional  spasm  of  the  glottis,  ])houatory  functional 
spasm  of  the  glottis,  hysterical  aj)h()nia,  and  apsithyria,  or  hysterical  mutism. 
AH  these  have  been  mentioned  in  the  preceding  pages,  and  lack  of  space 
forbids  any  more  extended  notice  of  them.  Local  disease  of  trifling  char- 
acter in  any  part  of  the  upj)er  air-tract  is  frequently  noted  as  a  cause  con- 
tributory to  the  general  neurotic  tendency.  While  it  is  usually  observed  in 
young  women,  it  is  by  no  means  unknown  in  children  or  in  people  of  advanced 
age,  and  is  occasionally  observed  in  men.  Trcupel's  work  deals  exhaustively 
with  the  subject;  and  he  asserts  that  all  the  laryngeal  manifestations  which 
have  been  observed  in  hysteria  may,  by  practice  in  the  healthy  person,  be 
reproduced  at  will.  Of  course,  patients  cannot  be  aware  of  the  positions  of 
the  vocal  cords  taken  in  response  to  their  impulses,  but  they  can  reproduce 
by  their  sensations  states  in  which  these  ])henomena  occur.  It  is  difficult, 
however,  to  explain  all  the  laryngeal  manifestations  by  this  hypothesis. 
Laryngeal  spasm  persisting  after  loss  of  consciousness  so  that  death  ensues, 
is  difficult  to  reconcile  with  the  idea  of  exclusive  control  by  the  will. 

Treatment. — Hysterical  affections  of  the  nose  and  throat  can  more  fre- 
quently be  cured  by  suggestion  than  by  any  other  treatment.  The  methods 
of  doing  this  are  so  various,  and  each  one  so  often  fails,  that  no  one  pro- 
cedure can  be  considered  of  any  exceptional  value.  Ostensible  operations 
with  forceps  or  cautery,  or  applications  or  mere  examinations,  accompanied 
by  the  confident  statement  of  the  operator  as  to  its  immediate  efficiency,  will 
frequently  bring  about  a  prompt  disappearance  of  the  local  affection.  These 
maneuvers  will  more  frequently  succeed  in  the  unsophisticated  patient  on 
whom  similar  tricks  have  not  been  played  before.  Galvanism,  that  magical 
first  cousin  to  charlatanry,  is  a  potent  device  to  bring  about  the  desired 
impression  on  the  patient.  So  far  as  my  observation  goes,  all  such  phe- 
nomena are  more  frequently  benefited,  as  to  the  local  trouble,  by  individuals 
whose  faith  exceeds  their  scientific  attainments,  or  whose  effrontery  supplants 
their  scruples.  However  brilliant  may  be  the  immediate  results  of  a  decep- 
tion, condoned  by  the  ethics  of  Plato,  it  is  only  successful  as  concerning  the 
immediate  form  of  the  neurosis,  and  does  nothing  for  the  general  vice  which 
lies  behind,  and  is  in  no  way  a  ])reventive  of  recurrence  of  the  same  trouble. 

The  treatment  must  be  on  the  broad  grounds  of  improving  the  general 
health  and  the  moral  tone  of  the  individual,  with  an  elimination  of  vicious 
influences — physical,  social,  and  psychical. 

*  Die  Bewegungens-Sloniiu/en  im  Kehlkopfe  bei  TTiiKtrrixrhen,  ,lena,  ISPo;  nho  Berlin.  Klin. 
Woch.,  No.  52,  1895.    The  former  contains  a  very  full  bibliography  of  laryngeal  hysteria. 
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Voice  may  be  defined  as  a  moving  column  of  breath  set  in  vibration  by 
its  own  impact  with  the  vocal  bauds  and  reinforced  by  its  diffusion  through 
the  various  resonators  into  the  surrounding  atmosphere.  According  to  this 
definition  there  are  three  important  elements  to  be  considered  in  relation  to 
voice — namely,  the  moving  column  of  breath,  the  vocal  bands,  and  the  reso- 
nators.   We  shall  consider  these  elements  in  their  order. 

The  Moving  Column  of  Breath. — This  column  may  be  regarded 
as  having  the  diaphragm  for  its  base,  and  as  being  set  in  motion  by  the  re- 
spiratory muscles.  This  motor  process  has  been  called  the  breathing  of 
voice-production,  and  it  differs  from  ordinary  so-called  natural  breathing  in 
that  the  one  is  active  and  voluntary,  while  the  other  is  passive  and  auto- 
matic. Ordinary  breathing  is  simply  for  the  purpose  of  aerating  the  blood. 
The  breathing  of  voice-production  performs  this  function  only  incidentally, 
its  main  purpose  being  something  far  more  complicated  and  difficult  of 
execution.  The  large  thoracic  and  abdominal  muscles,  some  of  them  among 
the  strongest  in  the  body,  must  be  controlled  with  precision  and  accuracy. 
They  work  to  a  great  extent  in  pairs,  and  of 
these  pairs  the  one  muscle  opposes  the  other. 
For  instance,  the  contraction  of  the  diaphragm 
results  in  a  protrusion  of  the  abdominal 
"walls  (Fig.  664),  and  the  strength  of  this 
protrusion  depends  upon  the  force  of  the  con- 
traction, which  may  be  made  very  great.  This 
outward  motion  of  the  abdominal  walls  is 
checked  by  the  contraction  of  the  abdominal 
muscles,  which  oppose  in  their  action  that  of 
the  diaphragm.  In  a  similar  way  the  costal 
muscles  oppose  each  other,  one  set  tending 
to  elevate  the  ribs  and  the  other  to  depress 
them.  Thus  the  vocalist  utilizes  in  breath- 
ing the  principle  of  opposition  of  forces,  by 
means  of  which  perfect  equilibrium  of  the  va- 
rious organs  is  maintained,  and  great  strength 
becomes  compatible  with  great  delicacy  of 
action. 

Very  little  breath  is  required  for  the  pro- 
duction of  tone,  and  the  function  of  the  re- 
spiratory muscles  is  not  so  much  to  force 
breath  out  of  the  lungs,  as  to  sustain  and  con- 
trol the  breath  in  the  lungs  and  to  give  to  the 

thorax  a  certain  drum-like  tension*  which  is  very  essential  to  a  resonant  and 
well-balanced  voice.     Just  as  the  drummer  tightens   iiis  drum-strings, 
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Fio.  06't. — Schematic  roprcsontntion 
of  the  moving  column  of  breath  and 
the  opposed  action  of  the  diaphragm 
(a)  to  the  abdominal  muscles  (o). 
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so  the  vocalist  contracts  his  thoracic  and  abdominal  muscles.  This  may 
be  best  exjilained,  perhaps,  by  describing  the  muscular  action  in  the  pro- 
duction of  a  single  prolonged  tone.  There  are  two  distinct  processes  :  first, 
that  qf  preparation,  and  second,  that  of  actual  tone-making.  Tlie  preparatory 
process  is  similar  to  tliat  which  naturally  takes  place  just  prior  to  any  other 
muscular  act,  as,  lifting  a  weight  or  striking  a  blow.  There  is  a  slight  inspi- 
ratory movement  caused  by  the  contraction  of  those  muscles  the  function  of 
whicii  is  to  elevate  the  ribs.  The  diaphragm  should  have  no  part  in  this 
action,  for  its  contraction  depresses  the  ribs,  and  therefore  it  must  be  con- 
sidered as  an  cxpiratoiy  muscle.  The  second  process,  or  that  of  production 
of  tone,  now  follows,  and  consists,  not,  as  many  would  have  us  suppose,  in  a 
complete  relaxation  of  these  ins])iratory  muscles,  allt)wing  the  ribs  to  fall  to 
their  original  position,  but  in  a  continuation  of  this  tension  and  a  simultane- 
ous and  stronger  contraction  of  the  exjnratory  muscles.  The  strength  of 
this  latter  contraction  should  be  proportionate  to  the  strength  of  the  desired 
tone  and  to  the  amount  of  breath  which  it  requires. 

Thus  we  have  to  deal  with  two  distinct  sets  of  muscles ;  one,  the  inspira- 
tory, tending  to  elevate  the  ribs,  and  the  other,  the  expiratory,  tending  to 
depress  them.  It  is  the  nice  adjustment  of  these  o])posing  forces  that  gives 
to  the  thorax  that  degree  of  tension  ujion  which  the  accuracy  of  breath- 
control  and  the  consequent  equilibrium  and  smoothness  of  the  voice  so  much 
depend  ;  and  it  is  the  education  of  these  muscles  which  constitutes  the  first 
step  in  the  cultivation  of  cither  the  speaking  or  the  singing  voice.  So  far  as 
possible,  each  muscle  must  be  brought  under  perfect  control  and  trained  to 
respond  promptly  and  accurately  to  an  intelligent  volition. 

The  Vocal  iBands  (Fig.  G65). — These  bands  correspond  to  the  strings 
of  the  violin.  They  are  com])oscd  of  small  elastic  threads  of  yellow  fibrous 
tissue,  and  arc  from  one-half  to  three-quarters  of  an  inch  in  length,  longer 
in  the  male  than  in  the  female,  and  situated  in  the  larynx,  or  voice-box, 
so  called  because  it  encloses  and  protects  these  essential  organs  of  voice 
(Fig.  542).    The  framework  of  this  box  is  composed  of  cartilage,  a  material 

more  flexible  than  bone,  yet  more  rigid 
than  muscular  or  ligamentous  tissue. 
These  cai-tilages,  nine  in  number — the 
thyroid,  the  cricoid,  the  two  arytenoids, 
the  two  cornicula  larynges,  the  two  cune- 
iform cartilages,  and  the  epiglottis — artic- 
ulate with  one  another  by  means  of  freely 
movable  joints,  and  they  are  held  to- 
gether by  numerous  ligaments  and  con- 
trolled by  still  more  numerous  muscles. 
It  is  the  motion  imparted  to  the  carti- 
lages by  these  muscles  which  serves  not 
only  to  place  the  vocal  bands  in  the 
phonating  position,  but  also  to  give  them 
the  necessary  degree  of  length,  weight, 
and  tension.  The  arytenoid  cartilages, 
to  which  the  vocal  bands  are  attached 
posteriorly,  are  freely  movable  at  their  points  of  articulation  with  the  cri- 
coid cartilage,  and  they  are  made  to  rock  and  revolve  upon  these  points 
(Fig.  666)  by  means  of  various  sets  of  muscles.  The  same  principle  of 
opposing  forces  applies  here  as  in  the  management  of  the  muscles  controlling 
the  column  of  breath.    The  contraction  of  one  set  of  muscles  tends  to  revolve 


Mi!cuizr7?oeesj- 
Arytenoid 


.  Jtyrol^rifte/ 
Jiateral  Crico-^rytenoios 


Fig.  665.— Diagram  of  the  larynx,  showing 
the  vocal  cords  in  relation  to  the  arytenoids 
and  the  adductor,  abductor,  and  tensor  mus- 
cles. 
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the  cartilages  in  an  inward  direction,  thus  approximating  the  vocal  bands ; 
and  the  contraction  of  the  opposing  set  tends  to  revolve  tliem  in  an  outward 
direction,  retracting  the  bands  and  opening  the  glottis. 

The  lateral  crico-ari/teiiui(lt<  and  tlie  arytenoid  combine  in  their  action  to 
close  the  glottis,  and  their  opposing  muscles,  the  posterior  crico-arytenoids, 
tend  to  dilate  the  glottis;  and  it  is  by  the  nice  adjustment  of  these  forces 
that  the  vocal  bands  may  be  made  to  assume  any  position  from  that  of  close 
apposition  to  the  sides  of  the  larynx  to  that  of  close  approximation  in  the 
median  line,  or  even  partial  overlapping  of  the 
posterior  edges,  thus  shortening  the  vibrating  sur- 
face. When  the  vocal  bands  thus  approach  approx- 
imation, with  only  a  narrow  chink  between  the  thin 
edges,  their  degree  of  tension  is  determined  in  the 
following  manner  :  The  thyroid  cartilage,  to  which 
the  vocal  bands  are  attached  anteriorly,  is  freely 
movable  at  its  points  of  articulation  with  the  cri- 
coid, and  its  tilting  forward  upon  the  cricoid  tends 
to  remove  it  farther  from  the  arytenoids  (Fig.  666), 
and  thus  to  make  tense  the  vocal  bands  and  also  to 
elongate  and  attenuate  them  (Fig.  564).  The  forward 
tilting  of  the  thyroid  cartilage  is  accomplished  in 
part  by  the  crico-thyroid  muscle,  but  chiefly  by  a 
muscle  extrinsic  to  the  larynx,  the  sterno-thyroid. 
The  muscles  opposing  this  downward  and  forward 
movement  of  the  thyroid  cartilage  are  the  thyro- 
hyoid and  thyro-arytenoid  (intrinsic  muscles)  and  the 
stylo-hyoid  and  digastric  (extrinsic  muscles).  The 
importance  of  these  extrinsic  muscles  of  the  larynx 
is  not  generally  understood.  In  addition  to  controlling  the  degree  of  tension 
of  the  vocal  bands,  they  serve  to  fix  the  larynx  firmly  against  the  cervical 
vertebrae  during  the  emission  of  strong  resonant  tones. 


Fig.  666.— Diagram  of  the 
thyroid  cartilage  tilting  upon 
the  cricoid  and  stretching  the 
vocal  cords. 


Fig.  667.— Section  of  the  larynx  at  right  Fig.  668.— Schematic  representation  of  the  vocal 

angles  to  the  vocal  bands:  Gi.  glottis  ;  Th,  band,  .showing  the  thyro-arytenoid  muscle  and  "how 

thyroid  ;  M,  thyro-arytenoid  (Muckey ).  it  sends  its  fibers  into  the  body  of  the  band  "  (Muckey). 

When  this  muscle  is  but  slightly  contracted  the  band  may  vibrate  as  far  back  as  r ;  but  when  it  is 
more  and  more  contracted  the  extent  of  vibration  is  limited  tlrst  to  the  point  s,  then  to  t,  until  finally,  for 
the  highest  notes,  only  the  part  between  u  and  the  edge  61  is  allowed  to  vibrate. 

The  thyro-arytenoid  muscles  also  serve,  by  means  of  their  intimate  rela- 
tion with  the  vocal  bands,  to  limit  the  amount  of  their  lateral  vibrating 
surface  and  to  adjust  the  lips  of  the  glottis  (Figs.  667,  668). 
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In  the  untutored  larynx  and  throat  these  nni.sele.s  are  practically  invol- 
untary, and  may  perform  their  function  very  imperfectly ;  but  in  the  process 
of  the,  cultivation  of  the  voice  many  of  them  may  be  brought  under  control 
of  the  will  and  thus  trained  to  perform  their  function  with  greater  efficiency. 
A  laryngoscopic  image  of  the  larynx  shows  the  vocal  bands  to  be  slightly 
separated  posteriorly  during  ordinary  breathing,  and  widely  separated  and 
flattened  out  against  the  sides  of  the  larynx  during  deep  breathing  (Fig.  541). 
The  extx^nt  of  the  separation  deix'uds  upon  the  action  of  the  abductor  mus- 
cles, which  turn  the  arytenoids  outward.    When  the  adductor  muscles  those 

which  turn  the  arytenoid  cartilages  inward — contract  and  the  abductors  re- 
lax, the  bands  come  together  in  the  median  line  and  shut  off'  all  communica- 
tion between  the  trachea  and  the  pharynx.  This  always  takes  ])lace  immedi- 
ately before  the  act  of  coughing  or  clearing  the  throat.  But  when  the 
abductor  muscles  contract  in  conjunction  with  the  adductors,  the  arytenoids 
become  nicely  poised  uj)on  their  ])ivots,  turning  one  way  or  the  other  by  a 
minute  fraction  of  an  inch,  as  the  vocal  bands  are  required  to  be  separated 
or  approximated.  It  has  been  estimated  that  as  slight  a  change  as  one-seven- 
teen-thousandth of  an  inch  is  necessary  to  i)roduce  the  wonderfully  minute 
variations  in  pitch  of  which  some  of  our  noted  singers  are  capable. 

The  Resonators. — Strictly  speaking,  the  whole  body  is  a  resonator 
of  the  voice ;  and  not  only  so,  but  the  ])latform  upon  which  the  speaker  or 
the  singer  stands,  and  the  house  in  which  that  platform  is  built,  are  all  in  a 
certain  sense  resonators  of  the  voice.  The  chief  resonators,  however,  and 
those  which  contribute  most  to  the  individual  characteristics  of  the  voice  and 
to  its  reinforcement,  are  the  thorax,  the  trachea,  the  larynx,  the  pharynx,  and 
the  oral  and  nasal  cavities  with  their  contiguous  structures. 

The  thorax,  although  not  always  so  regarded,  is  one  of  the  important 
resonant  organs.  The  column  of  breath,  resting  as  we  have  shown  ujjon  the 
diaphragm,  receives  vibrations  from  the  vocal  bands  in  the  same  way  that 
the  air  above  the  bands  receives  vibrations ;  and  when  the  ribs  are  slightly 
elevated  and  the  muscles  taut,  the  thorax  becomes  tensioned  like  a  drum,  and 
adds  to  the  voice  a  peculiarly  characteristic  and  pleasing  quality. 

The  trachea  is  also  an  imjiortant  resonator,  and  it  is  so  constructed  that 
the  trained  vocalist  can  increase  or  diminish  its  size  both  longitudinally  and 
transversely,  thus  making  it  equivalent  to  a  series  of  organ-pi])es.  It  is  for 
this  reason,  and  because  of  the  bellows-like  function  of  the  lungs,  that  the 
Vocal  mechanism  is  said  to  resemble  that  of  the  pipe-organ  (see  page  843). 

The  larynx  itself  probably  has  more  to  do  with  determining  the  quality 
of  voice  than  any  other  part  of  the  mechanism.  Its  size  varies  greatly  in 
different  individuals,  and  this  variation  is  the  chief  cause  of  the  wide  differ- 
ences in  the  qualities  of  voices.  One  illustration  of  this  fact  may  be  found 
in  the  marked  change  which  takes  place  in  the  male  voice  at  puberty.  With 
the  increase  in  size  and  density  of  the  various  parts  of  the  larynx  we  have  a 
sudden  change  in  the  quality  of  voice.  The  thin,  childish  treble  groAVS  into 
the  heavy  baritone  or  bass  ;  and  the  transition  stage  is  an  important  one,  and 
should  be  treated  with  great  care.  Many  a  voice  is  injured  irreparably  by 
overwork  at  this  period.  Another  illustration  of  the  manner  in  which  the 
size  of  the  larynx  determines  the  quality  of  voice  is  found  in  comparing  the 
male  and  female  larynges  and  voices.  In  almost  exact  proportion  as  the 
female  voice  is  lighter  and  more  flexible  than  the  male  voice,  will  the  various 
parts  of  the  female  larynx  be  found  to  be  lighter  and  more  flexible  than 
those  of  the  male  larynx.  Of  course,  the  differences  in  the  other  resonators 
contribute  somewhat  to  these  distinguishing  characteristics,  but  the  chief 
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cause  exists  in  the  laryngeal  variations.  The  ventricles  of  the  larynx — two 
depressions  immediately  above  the  vocal  bands  and  parallel  with  them — and 
the  ventricular  bands  situated  innncdiately  above  the  ventricles,  influence  the 
voice  mainly  by  governing  and  direcitiiig  the  stream  of  vocalized  breath  after 
it  leaves  the  glottis.  The  ventricles  unite  to  form  a  little  vestibule,  the 
entrance  to  which  is  the  chink  of  the  glottis,  or  the  space  between  the  lips  or 
edges  of  the  vocal  bands  ;  and  the  exit  is  the  space  boimded  by  the  corre- 
sponding thicker  edges  of  the  ventricular  bands.  During  its  entrance  into 
the  vestibule  the  breath  is  set  in  vibration  or  vocalized ;  this  vocalized 
breath  transmits  its  vibrations  to  the  air  already  in  the  vestibule;  and  these 
vibrations  ai*e  directed  out  through  the  ventricular  exit  into  the  upj)er  larynx, 
the  pharynx,  and  the  mouth.  The  position  of  the  larynx  also  has  much 
influence  on  the  voice.  If  it  be  held  firmly  fixed  against  the  spine  by  the 
extrinsic  muscles,  the  vocal  resonance  will  be  greatly  increased.  The  entire 
spinal  column  may  thus  become  a  resonator  of  the  voice. 

We  now  come  to  a  consideration  of  the  pharynx  as  a  vocal  resonator.  It 
is  a  funnel-shaped  muscular  bag  with  seven  openings,  and,  like  the  mouth,  it 
forms  an  important  part  of  the  alimentary  canal,  with  the  opening  into  the 
esophagus  at  its  lower  and  posterior  portion.  The  size  and  shape  of  the 
pharynx,  however,  and  its  general  physical  condition  are  important  elements 
in  the  formation  of  voice.  The  posterior  wall  of  the  pharynx,  a  portion  of 
which  may  be  seen  by  direct  inspection  through  the  mouth,  is  well  adapted 
in  its  construction  to  gather  the  sound- 
waves as  they  are  reflected  from  the 
epiglottis,  and  project  them  forward 
beneath  the  soft  palate  against  the  firm 
sounding-board  formed  by  the  hard 
palate  and  the  teeth.  Covering  the  solid, 
bony  framework  of  the  posterior  wall 
of  the  pharynx  we  have  the  constrictor 
and  palatopharyngeal  muscles,  which 
by  their  numerous  contractions  serve 
so  to  shape  the  reflecting  surface  that 
the  vocalized  breath  may  be  directed 
toward  any  desired  point.  The  train- 
ing of  these  pharyngeal  muscles  forms 
a  veiy  important  part  of  the  work  of 
the  vocal  teacher ;  and  the  care  of  the 
mucous  membrane  in  this  region  is  of 
the  utmost  importance  to  the  voice. 
Inflammatory  adhesions  and  thicken- 
ings act  in  various  ways  to  injure  the 
voice.  They  encroach  upon  the  size 
of  the  pharyngeal  space,  they  interfere 
with  the  free  action  of  the  muscles 
which  have  been  mentioned,  and  they 
transmit  to  the  larynx  and  trachea 
their  deleterious  influence  both  by  force  of  gravity  and  by  continuity  of  struct- 
ure. That  the  condition  of  the  pharyngeal  vault  is  an  important  factor  in 
the  resonance  of  the  voice  is  shown  by  the  marked  change  which  takes  place 
in  the  character  of  tone  whenever  this  space  is  encroached  upon  by  glandular 
or  other  hypertrophy.  Adenoid  vegetations,  for  instance,  on  account  of  their 
peculiar  moist  and  spongy  consistency,  serve  to  damp  the  voice  and  destroy 


Fig.  669.— Diagram  of  the  course  of  souurl- 
waves  reflectefl  from  the  epiglottis  to  the  pharynx- 
wall,  up  to  the  palate,  and  thence  out  of  the 
mouth. 
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the  resonance  tliat  comes  from  tliis  region.  The  posterior  pharyngeal  wall 
(Fig.  670)  ascends  vertically  to  a  point  about  on  a  level  with  the  floor  of  tlie 


Fio 

iiig 
glottis 


Fio.  670.— Section  of  the  parts  concerned  in  phonation,  and  the  changes  in  their 
the  vowels  A  (ak),I(cc),  V  {oo)  (al'ter  Landois  and  Stirling):  T,  tongue  •  p  pah 
tis  ;  h,  hyoid  bone;  1,  thyroid  ;  2,  3,  cricoid  ;  1,  arytenoid  cartilage.  ' 


relations  in  sound- 
palate  ;  e,  epiglottis  ;  g, 


nose,  and  then  gradually  inclines  forward,  making  a  graceful  curve  over  to  a 
point  just  above  tlie  choanai.  The  sha])e  of  this  portion  of  the  ])harynx  has 
been  imitated  in  nearly  all  the  artificial  sounding-boards,  whether  constructed 
for  the  reflection  of  the  voice  or  of  the  sounds  of  other  musical  instruments. 

It  is  the  function  of  the  soft  ])alate  and  the  uvula  to  act  as  a  kind  of  valve 
controlling  tlie  sound-waves  and  directing  them  either  up  through  the 
pharyngeal  vault  into  tiie  nostrils  when  the  palato-glossi  muscles  contract 
and  diminisii  the  size  of  the  fauces,  or  out  through  the  fauces  into  the  mouth 
when  the  palato-pharyngei  muscles  contract  and  draw  the  palate  back  toward 
the  pliaryngeal  wall,  diminishing  or  cutting  ofl'  entirely  the  passage-way  to 
the  ])()st-nasal  space.  These  to-and-fro  and  up-and-down  movements  of  the 
soft  palate  during  articulation  are  well  demou.strated  by  a  very  ingenious  in- 
strument devised  by  the  late  Dr.  Harrison  Allen.  It  consists  of  a  moderately 
stiff  wire  passed  along  the  floor  of  the  nostril  until  the  distal  end,  which  is 
slightly  curved  downward,  rests  upon  the  soft  palate.  The  proximal  end  is 
placed  again.st  a  revolving  cylinder,  and  upon  its  prepared  .surface  the  up-and- 
down  movements  of  the  palate  are  accurately  traced.  This  device  furnishes 
a  valuable  aid  to  the  study  of  an  important  part  of  the  oral  mechanism. 
The  na.sal  chambers  themselves  and  their  communicating  cavernous  bones 
contribute  much  to  the  agreeable  quality  of  the  speaking  voice,  the  nasal 
element  being  essential  to  the  fullest  and  richest  tones.  For  the  sustained 
tones  of  the  singing  voice  the  palatal  and  pharyngeal  muscles  are  tense,  and 
the  soft  palate  is  held  fixed  again.st  the  pharyngeal  wall,  the  sound-waves 
being  directed  entirely  through  the  mouth.  This  tense  condition  of  the 
palate  is  necessary  in  order  that  the  palato-pharyngei  and  other  extrinsic 
muscles  of  the  larynx  may  perform  their  function.  It  is  these  variations  in 
the  size  and  shape  of  the  vocal  organs  which  determine  the  character  or 
timbre  of  tone  and  distinguish  one  voice  from  another.  There  are  no  two 
voices  alike,  any  more  than  there  are  two  faces  or  two  leaves  on  the  trees 
alike.  People  are  recognized  by  their  voices  as  they  are  by  their  faces,  and 
there  are  certain  distinguishing  characteristics  in  both  which  may  not  be 
changed.  Not  all  voices  may  become  great  voices  any  more  than  all  faces 
may  become  beautiful  ones ;  but  all  voices  may  be  improved  by  training,  as 
all  faces  may  be  improved  by  care  and  cultivation. 

Many  of  these  resonators  of  the  voice,  such  as  the  lips,  the  teeth,  the 
tongue,  the  soft  palate,  the  pharynx,  and  even  the  upper  part  of  the  larynx, 
may  be  regarded  as  belonging  to  an  entirely  different  mechanism — viz.,  that 
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of  articulation.  We  luive  considered  the  voice-producing  oi-guns ;  these  are 
the  speech-producing  organs.  The  organs  of  voice  manufacture  the  sound, 
and  the  organs  of  speech  articulate  it.  The  mechanism  of  articulation  is  as 
important  as  that  of  phonation  to  the  singer  as  well  as  to  the  s])eaker ;  and 
these  two  mechanisms  must  Avork  together  in  perfect  harmony  if  we  would 
have  good  speech  and  good  song.  The  articulation  of  the  singing  voice 
differs  in  no  respect  from  that  of  the  speaking  voice.  It  consists  simply  in 
the  moulding  of  sounds  into  syllables  and  words  which  mean  something  to 
the  ear,  whctiier  they  be  the  sounds  of  speech  or  of  song. 

The  palate  is  probably  the  most  important  organ  of  articulation.  Fairly 
intelligible  speecli  has  been  shown  to  be  possible  without  a  tongue,  but  the 
lips  and  teeth  could  more  easily  be  dispensed  with.  Furthermore,  the  larynx 
and  lungs  are  not  absolutely  indispensable  to  the  production  of  tone,  as  has 
been  proved  by  at  least  one  person  who  can  speak  and  even  sing  without  any 
larynx  and  with  the  lungs  entirely  cut  off  from  the  pharyngeal  and  oral 
oavities.  Not  all  persons,  however,  would  learn  to  speak  without  a  tongue 
or  without  a  larynx.  Indeed,  most  people  speak  badly  enough  who  are  not 
thus  handicapped ;  and  it  is  interesting  to  notice  how  slight  a  deviation  from 
the  normal  in  some  of  these  organs  will  result  in  the  most  glaring  defects 
of  speech.  All  irregularities  of  the  vocal  and  speech  organs,  whether 
acquired  or  congenital,  should  be  corrected  as  early  in  life  as  possible,  before 
the  habits  of  speech  are  fully  formed. 

The  Hygiene  of  the  Voice. — The  hygiene  of  the  voice  includes  the 
hygiene  of  the  whole  physical  organism,  for  there  is  scarcely  any  portion  of 
the  body  which  is  not  related  directly  or  indirectly  to  the  mechanism  of  the 
voice.  Disease  of  any  kind  is  reflected  in  the  voice  as  clearly  and  as  unde- 
niably as  in  the  face,  and  the  cheerful  ringing  tones  of  exuberant  health  are 
known  to  us  all.  Therefore,  whatever  contributes  to  the  well-being  of  the 
physical  organism  contributes  also  to  the  well-being  of  the  voice. 

It  is  a  mooted  question  among  specialists  whether  catarrh  of  the  stomach 
is  the  cause  of  catarrh  of  the  upper  respiratory  and  vocal  passages,  or  whether 
catarrh  of  these  passages  is  the  cause  of  catarrh  of  the  stomach.  This  much 
we  know,  that  the  pharyngeal  and  oral  cavities  are  continuations  upward  of 
the  alimentary  canal,  and  are  lined  with  the  same  membrane ;  that  the 
color  and  general  condition  of  the  tongue  are  clear  indications  of  the  condi- 
tion of  the  stomach  below.  A  coated  tongue  means  a  coated  stomach,  and, 
if  I  may  use  the  expression,  a  coated  voice.  The  care  of  the  digestion,  then, 
is  of  the  first  importance  to  the  vocalist,  both  because  of  its  direct  influence 
upon  the  organs  of  voice  and  because  of  its  indirect  influence  through  the 
circulatory  and  nervous  systems.  Strong  healthy  nerves  are  essential  to  a 
good  voice,  and  these  nerves  are  dependent  upon  good  blood  properly  circu- 
lating ;  and  this,  in  turn,  is  dependent  upon  good  digestion,  and  this  upon 
good  food  thoroughly  masticated.  Articles  of  food  affect  the  voice  also  by 
direct  contact  with  the  organs,  and  therefore  highly-seasoned  and  stimulating 
food  should  be  avoided.  Tea,  coffee,  liquors,  and  the  after-dinner  cigar  may 
injure  the  voice  in  the  same  way,  and  can  be  beneficial  only  \vhen  they  offset 
these  deleterious  effects  by  assisting  in  the  digestion  of  nourishing  foods. 
No  absolute  rule  can  be  laid  down  regulating  the  diet  of  individuals,  for 
what  is  food  for  one  is  poison  for  another.  Someone  has  well  said  that  every 
man  over  forty  years  of  age  should  be  his  own  physician  as  fixr  as  diet  is 
concerned,  and  I  would  place  the  age  limit  ten  years  earlier.  The  man  who 
cares  more  for  his  stomach  than  for  his  voice  will  never  make  a  great  singer 
or  a  great  speaker.    The  vocalist  must  eat  to  live,  and  not  live  only  to  eat; 


1178        THE  VOICE— ITS  PRODUCTION  AND  HYGIENE. 


and  no  little  self-denial,  in  this  and  in  other  respects,  is  the  price  which 
must  he  i)aid  for  a  well-])resorved  voice. 

Ma<lame  Patti  has  said  that  a  draught  of  air  has  always  been  the  dread 
of  her  life.  The  cutaneous  surface  of  tlie  body  should  be  classed  among  the 
organs  of  respiration.  Indeed,  it  has  been  called  the  "outer  lungs,"  on 
account  of  its  absorbing  and  eliminating  capacity.  The  skin  should  be  kept 
active,  therefore,  by  suitable  exercise  and  judicious  bathing.  General  exer- 
cise should  never  be  carried  to  the  ])oint  of  fatigue,  lest  it  residt  in  the  need- 
less expenditure  of  that  vital  enei  gy  which  is  so  necessary  to  the  working  of 
the  vocal  mechanism,  and  in  the  abnormal  development  of  certain  muscles, 
which  prevents  that  harmonious  action  and  nice  adjustment  and  co-ordination 
so  essential  in  the  management  of  the  vocal  machinery.  The  matter  of 
bathing  should  also  receive  careful  attention.  Many  people  bathe  too  much, 
and  many  more  bathe  too  little.  It  should  be  remembered  that  tlie  hot  bath 
extracts  heat  from  the  body,  and  heat  is  only  another  word  for  energy.  Only 
the  very  vigorous  should  take  frequent  hot  baths,  and  they  should  be  taken 
only  upon  retiring.  The  cool,  daily  plimge  may  be  indulged  in  to  advantage 
by  many ;  but  perhaps  the  cold  hand-  or  sponge-bath,  both  morning  and 
evening,  is  better  for  the  average  person.  The  feet,  the  upper  chest,  the 
neck,  and  the  face  should  be  hardened  by  frequent  cold  douches.  These  parts 
are  the  vulnerable  ones  in  the  singer  and  speaker. 

As  to  the  matter  of  dress,  I  am  inclined  to  think  that  the  less  dress  the 
better.  As  some  one  has  said,  "Man  is  not  by  nature  a  clothed  animal." 
Whole  races  have  been  swept  from  the  face  of  the  earth,  Avith  not  one  left  to 
tell  the  tale,  because  they  were  compelled  by  their  conquerors  to  wear  clothes. 
Heavy  winter  flannels,  which  may  not  be  changed  to  suit  the  conditions  of  the 
moment,  are  positively  contraindicated  because  they  interfere  with  the  breath- 
ing of  the  outer  lungs.  In  other  words,  they  interfere  witli  the  natural 
functions  of  the  skin,  throwing  its  work  upon  the  mucous  membrane  or 
"  inner  skin,"  as  it  has  been  called.  The  natural  result  of  this  overwork 
of  the  mucous  membrane  is  congestion,  with  all  its  deleterious  effects  upon 
the  voice.  We  say  we  have  "  taken  cold  ; "  but  "  cold  "  does  not  express  it 
any  more  than  would  "  heat "  or  "  indigestion,"  for  either  is  probably  a  more 
frequent  cause  of  the  condition. 

Voice-training-. — This  brings  us  to  the  training  of  the  voice,  which  is, 
after  all,  the  most  practical  part  of  our  subject.  "  There  are  methods  and 
methods,"  as  some  one  has  said,  "and  there  is  good  in  every  one  of  them, 
but  no  one  of  them  has  a  monopoly  of  the  good." 

Methods  have  their  origin  in  the  necessities  of  certain  cases.  We  are  too 
apt  to  reason  in  this  way  :  My  method  eradicated  my  faults  in  vocalization 
and  developed  my  voice  to  its  present  magnificent  jn-oportion;  therefore  it 
will  eradicate  your  faults  and  develop  your  voice, — forgetting  that  no  two 
of  us  are  exactly  alike,  and  that  my  faults  are  not  necessarily  your  faults, 
nor  is  my  voice  your  voice. 

I  do  not  believe,  therefore,  in  so-called  methods  for  the  training  of  the 
voice,  any  more  than  I  believe  in  iron-clad  rules  for  the  treatment  of  disease. 
Quinin  is  a  good  thing  for  malaria,  but  not  every  case  of  malaria  may  take 
quinin.  The  vocal  teacher  should  use  methods  just  as  the  skilled  physician 
uses  remedies.  He  should  study  the  necessities  of  the  case,  he  should  make 
a  thorough  diagnosis,  if  you  ])leasc,  of  the  conditions  as  they  exist,  and  tlien 
decide  upon  his  plan  of  procedure,  thus  putting  vocal  training  upon  a  scien- 
tific basis.  This  necessitates  a  thorough  knowledge  of  the  organs  involved,  and 
of  their  functions,  both  natural  and  special.    The  physical  training  of  the 
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v'^oice,  reduced  to  its  final  essence,  consists  in  the  development  and  specializing 
of  certain  definite  muscles.  This,  of  course,  can  be  carried  to  its  highest 
perfection  only  when  there  is  a  corresponding  psychical  development.  The 
one  stimulates  the  other,  and  it  is  a  question  which  takes  precedence  in  the 
evolution  of  the  singer  or  speaker.  Written  rules  for  the  training  of  the 
voice  are  impracticable — one  must  have  the  living  teacher,  the  choice  of 
whom  should  be  made  with  great  care,  for  more  harm  than  good  is  often  done 
by  bad  teaching. 

The  ear  is  also  an  important  factor  in  the  training  of  the  voice.  It  must 
be  taught  to  stand  guard  over  every  tone,  to  become  a  fair  and  unprejudiced 
critic,  exacting  to  the  last  degree.  Defective  hearing,  therefore,  is  one  of  the 
greatest  obstacles  to  v^ocal  development.  The  man  who  cannot  see  his  faults 
will  rarely,  if  ever,  eradicate  them  ;  and  every  man  must  perceive  his  vocal 
imperfections  through  the  medium  of  the  ear.  Therefore  the  greatest  care 
should  be  taken  to  preserve  the  functions  of  this  organ.  Acute  inflamma- 
tions of  the  ear  should  be  promptly  attended  to  by  the  skilled  aurist ;  and  at 
the  first  intimation  of  uneasiness  in  the  ear,  or  beginning  deafness,  profes- 
sional advice  should  be  sought — for  then,  if  ever,  can  the  hearing  be  saved. 
An  ounce  of  prevention  at  this  time  is  worth  a  ton  of  cure  later  on.  The 
cause  of  deafness  is  often  traced  to  some  catarrhal  trouble  in  the  nose  or 
throat;  and,  fortunately,  the  vocalist  generally  discovers  this  trouble  before 
the  ear  becomes  seriously  affected. 
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DEFORMITIES  AND  DEFECTS  OF  THE  NOSE. 

Nasal  deformities  are  generally  divided  into  idiopathic  or  congenital  and 
traumatic  or  acquired.  The  former  are  usually  regarded  as  mere  accent- 
uations of  certain  racial  types ;  but  no  special  deformity  can  be  said  to  be 
governed  merely  by  racial  influences.  Congenitally-deformed  noses  may, 
however,  vary  from  a  mere  rudimentary  knob  to  a  very  large  and  greatly 
distorted  organ.  Traumatic  or  acquired  deformities  sustain  little  or  no  rela- 
tion to  the  natural  conformation  of  the  nose,  and  therefore  may  assume  any 
form  in  which  accident  or  disease  happens  to  leave  them. 

From  a  surgical  point  of  view,  nasal  deformities  are  to  be  divided  into 
those  in  which  the  normal  parts  are  present,  but  distorted  from  their  natural 
position,  and  those  in  M'hich  there  is  a  partial  or  complete  absence  of  these 
parts.  The  first  comprise  those  which  affect  the  bony  portion  of  the  nose 
and  those  which  affect  the  cartilaginous  and  soft  parts. 

Deformities  of  the  bony  portion  may  be  subdivided  into  the  vertical,  in 
which  the  dorsal  profile  is  distorted,  being  too  convex  or  too  concave,  and  the 
lateral,  which,  when  viewed  from  the  front,  present  abnormal  contour,  whereby 
the  bony  portion  may  be  either  spatulated  or  deflected.  Deformities  of  the 
cartilaginous  portion  include  excess  or  deficiency  in  the  tissue  of  the  tip  of 
the  nose,  or  its  distortion  from  normal  direction,  and  collapse  or  abnormal 
expansion  of  the  wings  of  the  nose. 

TREATMENT. 

The  treatment  of  nasal  deformities  differs  in  those  in  which  the  normal 
parts  are  present,  but  distorted  from  their  natural  position,  and  those  in 
which  there  is  a  partial  or  complete  absence  of  these  parts. 

In  the  former,  treatment  consists  merely  in  restoring  the  parts  to  their  nor- 
mal position  ;  whereas  in  the  second  class  the  deficiency  must  be  supplied  by 
tissues  taken  from  some  other  part  of  the  body,  or  by  artificial  or  mechanical 
supports.  In  all  cases,  however,  after  securing  or  maintaining  full  respira- 
tory patulency,  the  main  cosmetic  indication  is  to  restore  the  symmetry  of 
the  nose.  A  nose  which  was  originally  proportionate  to  the  face  M'ill,  if 
deformed,  appear  very  unsightly ;  while  the  same  nose,  although  made  one 
or  two  sizes  smaller,  will  have  a  more  or  less  handsome  appearance  if  its 
different  parts  are  perfectly  symmetrical.  So  symmetry,  and  not  size,  is  to 
be  considered. 

In  the  correction  of  deformities  of  mere  displacement  all  operations 
should  be  done  subcutaneously  and  without  wounding  the  skin,  in  order  to 
avoid  scars  which  might  be  as  unsightly  as  the  original  deformity.    In  some 
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instances  fracturing  of  the  nasal  hones  and  of  tlie  septum  also  may  be  neces- 
sary in  order  to  restore  the  parts  to  their  noi-mal  positiou. 

In  all  intranasal  operations  full  asepsis  of  the  instruments  and  hands  is 
essential,  and  of  the  nasal  vestibules,  where  the  vibrissas  form  a  natural  sieve 
to  strain  out  all  foreign  matter  from  the  iusjiired  air.  Mild  antiseptic  spray- 
ing and  mopping  of  the  accessible  portions  of  the  nasal  chambers  and  naso- 
pharynx should  follow,  and  may  be  repeated  after  operation  if  clearly  de- 
manded ;  but  rather  better  nasal  results,  with  far  less  danger  to  the  ear,  have 
followed  the  abandoiunent  of  too  much  after-spraying  and  syringing. 

The  Convex  Vertical  Deformity  of  the  Bony  jPortion  of  the 
Nose. — In  correcting  this  deformity  the  skin  is  first  raised  from  the  de- 
formed or  jirojecting  portion  by  incising  within  the  nostril  thi'ough  to  the 
under  side  of  the  skin.  The  opening  is  then  enlarged  sufficiently  to  admit 
the  instrument  required  for  the  removing  of  the  redundant  tissue,  which  may 
be  bone-scissors,  rongeur  forceps,  a  slender  saw,  or  a  chisel,  according  to 
the  nature  of  the  tissue  to  be  removed.  Care  must  be  exercised  not  to 
remove  too  much  of  the  redundant  tissue,  lest  a  depression  more  unsightly 
than  the  original  deformity  be  left  in  the  top  of  the  nose.  This  accident 
more  readily  happens  when  the  vault  of  the  nasal  passage  extends  all  the 
way  up  into  the  projection,  for  the  nasal  chamber  is  very  easily  opened  into 
on  removing  the  projecting  angular  portion.  After  this  redundant  tissue 
has  been  removed,  a  gentle  compress  should  be  placed  over  the  dorsum  so  as 
to  maintain  the  integument  coaptated  against  the  nose,  and  worn  from  four 
to  six  days  or  until  the  skin  has  united  to  the  tissue  beneath. 

Concave  Vertical  and  Spatulated  Deformity. — The  operation 
consists  in  filling  in  the  depressed  and  lowering  the  unduly  prominent 
portions.  As  the  depressed  or  saddle-back  deformity,  as  it  is  termed,  is 
usually  the  result  of  injury  causing  displacement  of  the  tissues,  it  is  not  often 
that  the  nose  can  be  made  as  lai'ge  as  it  originally  was ;  but  it  can  be  made 
symmetrical  by  filling  in  the  low  places  with  tissues  taken  from  the  elevated 
portions.  This  is  done  by  raising  the  skin  from  the  dorsum  by  incising  from 
the  inside  of  the  nostril,  as  before,  and,  if  the  nose  is  flattened  out,  removing 
to  the  top  of  the  nose  the  displaced  tissue  found  at  the  sides,  by  making  flaps 
and  turning  them  upward.  Bony  ridges  or  projections  are  in  this  manner 
to  be  used  by  carefully  sawing  them  off  with  a  sharp  slender  saw.  If  the 
displacement  of  the  tissue  is  into  the  nares,  it  can  be  utilized  in  the  same 
manner  by  turning  the  flaps  made  from  it  up  under  the  skin  upon  the 
dorsum  of  the  nose. 

When  it  is  necessary  to  refracture  and  raise  the  depressed  nasal  bones, 
this  is  done  according  to  a  method  which  I  have  devised — by  an  incision,  as 
before,  sufficiently  large  to  admit  one  blade  of  a  pair  of  stout  forceps,  which 
is  slipped  under  the  skin  raised  from  the  nasal  bone ;  while  the  other  blade, 
covered  with  a  rubber  hood  or  adhesive  plaster  to  avoid  lacerating  the  mu- 
cous membrane,  remains  in  the  nasal  passage.  Sufficient  force  is  then  exer- 
cised to  fracture  the  bone,  assisted  by  slightly  rotating  or  twisting  the  blades, 
when  it  can  be  raised  to  the  desired  position.  The  bone  on  the  oj-yposite  side 
is  then,  if  necessary,  fractured  in  the  same  manner,  and  they  are  held  in  the 
desired  position  by  an  internal  support,  as  described  in  the  Treatment  of 
Fractures  of  the  Nose  (jiage  1122).  If  the  end  of  the  nose  still  ])rojects 
above  the  line  of  the  central  portion,  it  can  be  lowered,  as  later  described. 

Many  plans  for  the  making  of  a  new  nose,  as  will  be  presently  described, 
have  been  used  for  correcting  these  minor  defects.  There  is  no  advantage  in 
nor  necessity  for  performing  external  operations  when  we  can  work  subcutane- 
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ously  to  avoid  wounding  the  skin  and  also  utilize  the  normal  tissues  instead 
ot"  resorting  to  mechanical  supjwirts  tor  the  correction  of  these  deformities. 

Deflection  of  the  Bones  of  the  Nose.— In  correcting  this  deformity 
it  is  u.-ually  nci.essiirv  to  li-aciure  the  nas;il  U>nes,  and  on  one  side  force  the 
bone  (Outward,  on  the  other  side  inwanl.  It  may  be  also  necessary  to  fracture 
the  nasal  septum,  more  or  less,  and  to  overcome  the  distortion  of  the  cartilag- 
inous jxirtion.  After  fracturing  the  bones  they  should  be  held  in  the  desired 
position,  :is  in  the  treatment  of  fracture  of  the  misal  bones.  Great  i-are  must 
be  exereisetl  in  the  performance  of  these  ojx'raiions,  and  they  are  onlv  to  be 
undertaken  under  the  most  favorable  conditions  (see  ptige 

Excessive  or  Deficient  Development  of  the  End  of  the  Nose. 
— The  oiH.'ration  for  «.rtv.s<  (comiiiouly  toruKHl  pug-nose)  con-i.-t>  in  iiu-ning 
back  the  mucous  membrane  and,  from  the  interior  of  the  nostril,  ivmoving 
enough  of  the  i-eilundaut  tissue  at  the  end  to  make  the  nose  symmetrical  and 
to  bring  the  end  down  on  a  line  with  the  dorsum.  The  mucous  membrane  is 
then  replaceil  and  supjxtrteil  by  a  light  antiseptic  c<impress  in  the  interior  of 
the  nostril.  Any  associatetl  expandetl  condition  of  the  wings  should  Ih»  dejilt 
with  as  will  presently  be  described.  After  tlie  operation  "the  nose  is  to  be 
held  in  the  desired  sha}>e  by  the  metallic  form  (Fig.  641),  applied  to  the  out- 


FiG.  671.— Operation  for  lengthening  and  Murowing  the  tip  of  the  nose  (Unhand. 

side  of  the  nose  for  several  days,  until  healing  in  the  exact  position  has  taken 
place. 

Deficiencif  of  the  tip  is  corrected  by  raising  the  skin  and  filling  in  the  defect 
by  means  of  plastic  operation  according  to  the  conditions  found.  Where  the 
frenum  is  short  or  defective,  this  can  be  rectifieii  by  taking  fiaps  from  the 
floor  of  the  nose  or  upper  lip.  The  upper  portion  of  the  tip  am  W  tilleil  in 
with  tissue  taken  subcutaneously.  in  the  form  of  flaps,  from  the  sides  of  the 
nose  and  cheeks  (see  also  Fig.  671). 

Often  a  flattened!  condition  of  the  end  of  the  nose  is  associated  with  a  lat- 
eral expansion  of  the  al;e.  and  is  relieved  by  correcting  the  latter  c^Mulition. 

Deviation  of  the  Tip  of  the  Nose  from  the  Median  I^ine. — As 
this  deformity  is  almost  always  ass^x^iated  with  deviation,  distortion,  or  dis- 
location of  the  triangular  cartilage  of  the  septum,  it  is  usually  necessary  to 
straighten  the  septum,  and  in  some  atses  this  will  be  found  to  l>e  all  that  is 
reqm'red  to  correct  the  deviation  of  the  end  of  the  nose. 

This  o|>eration  is  jjerformed  by  loosening  the  cartilage,  and  sometimes  the 
colunina  also,  along  its  junction  with  the  su|>erior  maxilla\  and  making  a  ver- 
tical incision  through  the  cartilage  at  the  bend  or  \xnm  of  defltvtion.  The 
cartilage  is  then  placed  in  position  and  held  there  with  transfixion-pins  or 
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splints  or  hollow  plnti's  phuTtl  in  one  or  both  nosti'il.-.  Sonic-times  incisions 
iiro  nocossiiry  to  ovorconio  the  elasticity  of  the  cartilage  at  other  jxiint.s.  lu 
most  cases  this  is  best  done  with  a  bistonry.  With  a  linger  in  one  nasal  ciiani- 
ber  we  can  tlt>terinine  when  the  cartilage  has  been  completely  incised  from  the 
other  sicli>  without  cutting  through  the  mucous  membrane  Inyoml.  \\\  leaving 
the  membrane  intuet  on  one  side,  it  serves  us  an  excellent  splint  to  maintain 
the  eilges  coaptated  while  healing.  In  some  cases  the  end  of  the  nose  may  aj>- 
pear  io  be  deviated  by  reason  of  an  excessive  develoj)ment  or  exi>an>ion  of  the 
shield  cartilage  on  one  side  alone,  the  other  side  being  straight  and  normal. 
Sometimes,  when  the  latend  shield  cartilages  are  deformed  or  distorted  to 
one  side,  it  is  also  necessary  to  freely  incise  them  from  the  inside  <jr  l<)osen 
their  attachment  in  t)rder  to  overcome  such  elasticity  as  may  tend  to  repri>- 
dnee  the  deformity.  The  nose  should  then  be  held  in  place  with  a  s]»lint  on 
the  inside  (I'^ig.  ^>-4-i^  or  a  form  on  the  outside,  or  sometimes  by  both,  until 
it  becomes  fully  fixed  in  the  desired  shape  and  position. 

It  is  not  infrcqueutiy  the  case  that  distortion  of  the  end  of  the  nose  is 
associated  with  a  deviation  of  the  whole  nose,  in  Avhich  cases  it  is  necessary 
to  combine  the  operations  for  correcting  the  deviation  of  both  the  osseous  and 
cartilaginous  portions  of  the  nose. 

Collapse  or  Expansion  of  the  Alae. — Correction  of  the  deformities 
of  the  wings,  whether  collapsed  or  expanded,  consists  in  carefully  incising  in 
several  places  from  the  inside  the  lower  lateral  and  sometimes  also  the  upper 


Km.  672.— Operation  fur  ri'diu'ing  redundiuit  tissue  of  the  alw  (Linlmrt). 

lateral  or  shield  cartilages  (see  Fig.  645).  It  may  be  necessary  in  .«ome  cases 
of  greatly  expaiuled  t)r  iuHated  ahv  to  excise  a  V-shaped  portion  of  the  carti- 
lage to  ])ermit  of  its  being  moulded  to  the  desired  shape.  The  parts  are 
then  to  be  ])laced  in  position  by  first  inserting  into  the  nostrils  an  internal 
su]i])ort  of  the  desired  size  and  shape,  consisting  of  a  short  tube  of  suitable 
material,  and  should  be  held  there  by  an  external  shield  until  iirmly  lixed. 

In  e^ise  of  expanded  nostrils  it  will  generally  be  necessary  after  the  oper- 
ation to  apply  only  the  external  support  or  compress  to  maintain  the  parts 
ill  the  desired  position  until  the  ti.ssues  become  more  fixed  ;  whereas  in  the 
eolla]).s(>d  condition  of  the  wings  the  external  support  is  rarely  necessary,  the 
nostrils  requiring  simply  to  be  expanded  to  their  normal  size  and  shape,  and 
maintained  in  this  jiosition  until  the  tendency  to  collapse  is  overcome. 

Should  the  expansion  of  the  al.T,  however,  be  due  to  distention  from  an 
intranasal  gnnvth  or  foreign  substance,  the  necessity  for  the  removal  of  the 
growth  or  body  is  self-evident  before  the  deformity  of  the  nostrils  can  be 
overeoiiie,  and  further  intervention  may  be  uuneeessarv  (see  also  FisT.  672). 

Stenosis  of  the  Nostril. — The  nostril  or  the  vekibule  of  the  "nose  may 
be  so  small  upon  one  or  both  sides  as  greatly  to  impede  proper  re.-^piration. 
This  may  be  a  congenital  sniallness  or  deficient  development  or  an  acquired 
lesion  due  to  cicatrization  ai'ter  burns,  lupus,  or  .syjihilitie  ulceiTition.  Acute 
inllamiuatioii  of  furuncular  or  other  nature  may  teniporarilv  close  the  nos- 
tril, but  this  would  will  only  for  evacuation  of  pus  or  similar  obvious  inter- 
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vention.  For  the  simple  stenosis,  dilatation  by  fVecjueiitly  forcing  in  the 
lubricated  finger  may  be  sufficient,  or  the  wearing  of  a  tube  for  a  time  may 
be  required.  When  the  constriction  cannot  be  thus  easily  overcome,  divulsio'n 
may  be  necessary,  care  being  taken  to  maintain  the  passage  well  dilated  until 
after  the  parts  have  healed.  Where  loss  of  substance  precludes  success  by 
these  simple  methods,  plastic  operation  by  flaps  or  skin-grafts  will  supply 
the  deficiency. 

The  cutting  away  of  a  stenosis  where  the  nuicous  membrane  is  already 
too  limited  in  extent  should  not  l)e  attempted,  for  the  reason  that  the  surface 
will  invariably  grow  together  throughout  the  extent  of  the  incision.  In 
these  cases  it  is  best  to  raise  the  skin  or  mucous  membrane  from  the  con- 
tracted portion  and  remove  the  cicatricial  connective  tissue  from  beneath, 
then  replace  the  parts  and  dilate  the  nostril  to  its  fullest  extent  until  healed,, 
when  they  will  remain  in  place,  leaving  the  opening  of  the  vestibule  free. 


PARTIAL  OR  COMPLETE  ABSENCE  OF  THE  NOSE. 


There  are  two  principal  methods  by  which  defects  and  deficiencies  of  the 
nose  may  be  supplied  or  corrected,  according  to  the  condition  of  the  case :  by 
rhinoplasty,  using  only  living  tissues,  and  by  internal  artificial  supports. 

Rhinoplasty  may  be  complete  or  partial.  It  is  termed  complete  when 
the  whole  or  the  greater  portion  of  the  nose  is  supplied  by  tissue  from  some 
near  or  distant  part ;  and  incomplete  when  a  small  portion  only  is  supplied. 

(1)  The  Indian  method,  which  takes  the  tissue  from  the  foreliead,  was 
originated  in  Hindustan.  It  is  serviceable  only  in  supplying  nasal  defects 
in  which  there  is  a  moderate  loss  of  tissue ;  for  when  there  is  destruction  of 

the  entire  bony  framework  of  the  nose, 
sufficient  material  is  not  obtainable  from 
the  forehead  to  fill  in  the  defect,  and  the 
transplanted  tissue  sooner  or  later  drops 
through  the  large  opening,  and  the  nose 
sinks  again  to  the  level  of  the  face. 

In  order  to  ascertain  the  size  of  the 
flap,  a  nose  as  desired  is  modeled  of  wax 
or  plaster  of  Paris,  and  the  portion  that 
has  been  destroyed  is  outlined  upon  this 
model.  Then  by  moulding  a  pattern  of 
paper  or  thin  leather  over  this  model  the 
exact  size  required  is  accurately  deter- 
mined, which  should  be  made  about  one- 
third  larger,  in  order  to  allow  for  the 
shrinkage  of  the  tissues  on  heanng. 
This  pattern  is  then  turned  upward  and 
spread  out  upon  the  forehead,  the  part 
corresponding  to  the  lower  portion  of 
the  nose  uppermost,  and  outlined  with 
ink  or  tincture  of  iodin  to  indicate  the 
portion  of  the  skin  to  be  cut  out.  If 
the  height  of  the  forehead  is  not  suf- 
ficient for  the  size  of  the  flap,  more 
room  can  be  obtained  by  cutting  it  out  obliquely  (as  shown  in  Fig.  673), 
care  being  exercised  not  to  cut  too  near  the  eyebrow,  lest  the  latter  be  drawn 
up  by  the  retraction  of  the  scar.    The  flap  "should  be  cut  out  by  a  single 


Fig.  673.— Rhinoplasty  by  Uie  Indian  method, 
with  oblique  flap  and  diKitations  for  building 
the  columna  and  alte  (Malgaigne). 
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firm  stroke  of  the  knife,  so  as  to  afford  an  even,  smooth  edge.  The  fiu]) 
is  tlien  raised  and  made  to  incihide  tlie  periosteum,  or  the  anterior  table  of 
bone  is  included  by  chiselling  it  olT,  if  desired,  and  the  Hap  brought  down 
and  stitched  into  place  by  very  fine  gut,  silk,  or  horsehair  sutures. 

In  making  this  flap  the  pedicle  should  be  sulTiciently  long  to  admit  of 
being  twisted  upon  itself,  usually  from  left  to  right,  so  as  not  to  compress  the 
vessels,  and  wide  enougli  to  include  plenty  of  nutrient  vessels,  especially  the 
angular  artery. 

The  low  portion  of  the  nose  can  be  still  further  filled  out  by  a  flap  taken 
from  the  root  of  the  nose,  made  after  the  frontal  flap  has  been  cut  out,  so  that 
all  the  skin  of  the  bridge  and  root  of  the  nose  between  the  flap  and  the  defect 
can  be  utilized.  The  width  of  this  flap  should  be  the  same  as  the  neck  of 
the  frontal  flap,  and  left  attached  along  the  upper  border  of  the  opening.. 
This  supplementaiy  flap  is  first  stitched  into  the  opening,  the  integument 
looking  inward,  after  which  the  frontal  flap  is  brought  down  over  it  and 
stitched  into  place. 

Before  these  flaps  are  made  the  nose  should  be  prepared  for  their  recep- 
tion by  freshening  the  edges  of  the  gap.  Any  cicatricial  tissue  that  should 
be  removed  from  the  borders  can  be  turned  into  the  center,  in  the  form  of  a 
flap,  to  assist  in  elevating  the  dorsum. 

The  twist  in  the  pedicle  usually  forms  an  unsightly  prominence,  which  can 
be  obviated  somewhat  by  cutting  one  side  longer  than  the  other,  and  after- 
ward rectifying  it  by  operation.  The  edges  of  the  hole  left  in  the  skin  of  the 
forehead  are  then  sutured  together  as  closely  as  possible  and  any  denuded 
space  should  I'eceive  a  sprinkling  of  Thiersch  grafts,  so  as  to  leave  the  least 
amount  of  disfigurement  on  healing.  The  coaptation  of  the  edges  is  consid- 
erably facilitated  by  raising  the  skin  for  a  considerable  distance  on  either  side 
so  that  it  can  be  slid  toward  the  center,  care  being  exercised  not  to  constrict 
the  frontal  flap.  The  new  eolumna  of  the  nose  may  be  formed  at  the  same 
time  from  a  tongue  from  the  forehead  included  with  the  flap,  or  from  the 
upper  lip,  as  will  be  described  further  on. 

The  after-treatment  consists  in  maintaining  the  parts  aseptic  by  light  boric 
acid  and  bichlorid  dressing  very  carefully  ajDplied.  The  dressing  should  not 
be  changed  oftener  than  required ;  and  secondary  hemorrhage  should  be 
guarded  against  by  light  pressure  when  it  seems  imminent.  The  flap  may 
remain  dark  and  edematous  for  some  time,  and  finally  unite  most  suc- 
cessfully. The  swelling  can  sometimes  be  relieved  by  leeches  or  slight 
scarification. 

A  number  of  variations  of  this  method  have  been  practised  by  different 
surgeons,  and  nearly  every  operator  has  some  modification  peculiar  to 
himself. 

Verneuil  made  one  incision  along  the  median  line  of  the  depressed  por- 
tion of  the  nose  and  two  transversely  at  the  base  and  tip  respectively,  and 
dissected  up  the  two  lateral  flaps.  He  then  raised  an  oblong  flap  of  the 
requisite  size  from  the  middle  of  the  forehead,  leaving  it  adherent  between 
the  eyebrows  by  a  pedicle,  turned  it  directly  downward,  and  stitched  the  two 
lateral  flaps  together  over  it ;  the  skin  of  the  fla]>  lying  inward,  so  that  the 
raw  surface  came  against  the  under  surface  of  the  lateral  flaps. 

(2)  The  German  and  French  Method. — This  consists  in  the  formation 
of  the  nose  from  tissues  taken  from  the  side  of  the  face.  It  was  first  pro- 
posed by  Dieffenbach,  and  later  modified  by  Nelaton,  to  avoid  the  frontal 
scar  left  after  the  Indian  operation. 

This  operation  consists  in  making  a  double  flap,  one  from  each  side  of 
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Fi(!.  674.— Formation  of 
coliiiimii  and  alae  from  the 
flap  taken  from  above. 


the  nose,  including  a  sufficient  portion  of  tiie  check,  joined  together  by  a  com- 
mon pedicle  at  tiie  root  of  the  nose;.  These  fl;i))s  are  then  united  in  the 
center  and  carefully  stitched  together.    A  pattern  of  the  desired  form  is 

made,  so  that  the  flaps  are  accurately  cut  in  such  a  shape 
as  to  form  the  column  of  the  nose  and  also  sufficiently 
long  for  turning  in  to  form  a  double  edge  to  the  nos- 
trils (Fig.  t)74),  which  are  kept  open  by  hollow  vulcan- 
ite tubes  until  the  healing  is  complete  and  all  tendency 
to  cicatricial  contraction  is  overcome. 

N^^laton  modified  this  operation  by  making  addi- 
tional parallel  flaps  from  the  cheek  just  outside  of  the 
two  primary  lateral  flaps ;  and  tliese  were  brought 
to  the  center  and  stitched  in  place  under  the  two 
primary  flaps,  which  were  then  united  along  the  median  line  of  the  nose. 

When  the  ti.ssue  of  the  dorsum  of  the  nose  is  gone  and  the  sej)tum  is  still 
in  place,  the  latter  can  be  utilized,  as  Mr.  Bell  and  Nelaton  suggest,  and 
held  in  place  by  transfixing  the  septum  and  both  the  flaps  at  their  outer 
lower  edges  with  a  straight  needle.  The  wounds  in  the  cheek  may  be  ])ar- 
tially  closed  by  sutures,  but  are  usually  left  to  heal  by  granulation — the 
resulting  depression  adding  to  the  relative  prominence  of  the  new  nose. 

(3)  The  Italian  or  Tagliacotian  Method. — This  was  first  practised  by 
Branca  of  Sicily,  by  Bojani  of  Calabria,  and  Alexander  Benedetti,  professor 
of  Anatomy  at  Padua,  about  the  year  1495  ;  but  it  was  Tagliacozzi  who,  about 
the  year  1587,  so  popularized  the  method  by  his  skill  and  dexterity  that  it 
has  since  been  known  by  his  name.  It  consists  in  cutting  from  the  biceps 
region  of  the  arm  a  thick  flap  for  the  formation  of  the  nose.  Parallel  incis- 
ions are  made  about  four  inches  in  length  and  of  sufficient  width  to  allow  for 
the  subsequent  contraction  on  healing.    This  flap  is  raised  except  at  the 

attached  ends.  A  dressing  is  passed  be- 
neath to  prevent  reunion,  and  the  wound, 
as  practised  by  Tagliacozzi,  was  left  open 
to  granulate ;  by  modern  methods,  how- 
ever, the  parts  are  maintained  asejitic  and 
the  edges  of  the  wound  stitched  together 
beneath  the  flaj).  At  the  end  of  about  a 
week,  when  the  flap  has  become  suf- 
ficiently shrunken  and  hardened  by  ex- 
posure and  covered  with  granulations,  it 
is  liberated  at  the  upper  portion,  and  then 
permitted  to  shrink  still  moje  for  another 
week  or  two  before  it  is  attached  to  the 
face. 

After  the  edges  of  the  nasal  tissues 
have  been  scarified  and  fitted  for  its 
reception,  the  arm  is  placed  in  position 
and  the  upper  end  of  the  flap  carefully 
shaped  and  stitched  in  place.  The  arm 
is  then  firmly  held  in  place  by  means  of 
the  cap-and-jacket  ajijmratus  shoAvn  in 
Fig.  675  until  the  vascularization  between 
the  flap  and  the  nose  has  taken  place. 
This  usually  requires  about  ten  days,  when  the  pedicle  is  severed  and  the 
arm  released.    This  severed  end  of  the  flap  is  then  carefully  cut,  shaped. 


Fig.  675.— Italian  method  of  rhinoplasty 
from  the  arm,  which  is  immovably  secured 
to  the  head  until  union  of  the  flap  has  taken 
place  (Linhart). 
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and  stitched,  so  as  to  form  a  symmetrical  end  to  the  nose.  Owing  to  the 
painful  nature  of  tliis  operation  and  the  distressing  position  of  the  arm,  it  is 
not  frequently  resorted  to. 

Von  Graefe  made  a  flap  with  but  one  pedicle,  and  implanted  it  at  once. 
This  is  inferior  to  the  original  plan,  as  it  does  not  obviate  the  constrained 
position  of  the  head  and  arm  and  lessens  the  chances  of  union,  and  is  fol- 
lowed by  much  greater  shrinkage  of  the  nose  after  the  operation.  WaiTcn 
of  Boston  took  a  flap  from  the  anterior  portion  of  the  forearm,  about  two 
inches  above  the  wrist,  transplanting  the  flap  at  once,  and  in  some  cases  suc- 
ceeded in  separating  it  on  tiie  flfth  day. 

Partial  rhinoplasty  consists  in  supplying  minor  defects  of  the  different 
portions  of  the  nose,  usually  of  the  alte,  of  the  tip  and  the  columna,  which 
laave  been  destroyed  by  lupus,  syphilis,  by  injuries,  or  by  mutilations.  While 
less  extensive,  these  operations  are  often  more  important  to  the  function  of 
the  nose  than  the  complete  rhinoplasty. 

Each  case  requires  a  special  study  and  ofttimes  the  greatest  skill  in  order 
to  adapt  the  operation  to  the  conditions  found. 

The  Restoration  of  the  Alae. — The  alse  when  destroyed  may  be  formed 
from  the  same  side  of  the  nose,  from  the  opposite  or  sound  side,  from  the 
cheek,  from  the  upper  lip,  or  by  the  jump- 
ing process. 

The  lateral  flap  method  of  Denonvillier 
consists  in  dissecting  a  triangular  flap  from 
the  sound  tissues  above  the  defect,  Avhich  can 
be  brought  down  on  a  line  with  the  normal 
wing  of  the  nose.  The  vertical  incision  is 
begun  just  above  the  end  of  the  nose,  leaving 
sufficient  tissues  to  nourish  a  flap,  and  is 
carried  up  about  half  the  length  of  the  nose, 
as  required,  where  a  second  incision  is  made 

obliquely  downward  to  the  upper  and  outer         ^^^^^^^     ^      ^^^^  ^^.^^^ 

angle  OI  the  ala.  of  the  nose  (Linhart). 

The  flap  may  be  taken  from  the  bridge 
of  the  nose  (Fig.  676),  from  the  opposite  ala,  from  the  cheek,  or  from  the  lip, 
as  the  circumstances  of  the  case  dictate,  and  slid  into  place  or  carried  across 
untouched  surfaces  by  the  jumping  process. 

The  Restoration  of  the  Tip  of  the  Nose. — Mere  shortness  of  the  tip 
is  best  corrected  by  sliding  down  a  A-shaped  flap  (Fig.  671).  Keegan's  oper- 
ation consists  in  making  a  flap  on  eacli  side  of  the  bridge  and  base  of  the 
nose  and  extending  the  lateral  incision  downward  to  the  upper  border  of  the 
root  of  the  nasal  ala'.  These  flaps  are  dissected  out  from  above  downw^ard, 
leaving  the  flaps  attached  at  the  lower  border.  These  flaps  are  to  be  cut  of 
the  size  necessary  to  fill  the  defect  at  the  end  of  the  nose  when  turned  down- 
ward, sufficient  allowance  being  made  for  contraction  while  healing. 

A  flap  is  then  taken  from  the  forehead  in  the  usual  manner,  twisted  and 
turned  downward,  and  stitched  into  the  place  from  which  the  other  flaps  have 
been  removed.  This  is  made  sufficiently  long  to  form  the  columna  of  the 
septum  if  lacking,  the  opening  of  the  nostrils  being  maintained  by  hollow 
splints  of  the  proper  size  and  shape. 

In  Ollier's  operation  the  incision  is  carried  from  a  point  near  the  center 
of  the  forehead  to  a  point  on  a  level  with  the  lower  border  of  the  aljE.  The 
skin  only  is  dissected  up  from  one  side ;  while  on  the  opposite  side  is  included 
the  periosteum,  which  underlies  the  upper  portion  of  the  flap,  and  the  left 


Fig.  676.— Partial  rhinoplasty  of  ala 
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nasal  bone,  which  is  separated  by  means  of  a  chisel.  Tliis  entire  flap  then 
is  carried  downward  sufficiently  far  to  form  the  contour  of  the  end  of  the 
nose  and  stitched  there,  tlie  bony  poi'tions  being  secured  with  wire  sutures. 
The  space  left  by  tiie  removal  is  lilled  by  a  bony  outgrowth  develojied  from 
the  periosteum,  slid  down  from  the  forehead  to  cover  the  opening. 

In  some  of  these  cases  it  is  possible  to  supply  the  whole  defect  at  one 
operation,  but  quite  often  secondary  operations  are  necessary  to  form  the 
columna  and  improve  the  opening  of  the  nostrils. 

Restoration  of  the  Columna  of  the  Nose ;  Utilization  of  the  Upper 
Lip. — Many  methods  have  been  employed  for  the  restoration  of  the  columna. 
The  Italian  method,  though  not  freijuently  employed,  consists  in  taking  a 
flap  from  the  palmar  surface  of  the  hand  and  suturing  it  in  place  so  as  to 
form  the  column  of  the  nose,  the  hand  bcung  held  flrmly  in  place  until  the 
flap  has  become  united  to  the  nose,  which  is  similar  to  the  Tagliacotian 
method  of  restoration  of  the  nose.  In  Hcuter's  method  the  columna  is 
formed  from  the  skin  covering  the  dorsum  of  the  nose.  The  flap  is  cut  out 
obliquely,  to  fiKiilitatc  its  rotation  into  ])osition,  and  so  cut  that  the  rotation 
takes  place  at  the  tip  of  the  nose,  which  renders  it  thicker  at  that  point  and 
thereby  assists  in  elevating  the  tip  of  the  nose.  For  the  purpose  of  render- 
ing the  columna  more  rigid  he  recommends  that  the  upper  portion  of  the 
flap  should  include  the  periosteum  covering  the  nasal  bones,  so  that  the 
formation  of  osseous  tissue  will  affi)rd  a  more  rigid  support. 

WoocVii  method  consists  in  making  a  flap  from  the  central  portion  of 
the  upper  lip,  between  the  cutaneous  and  the  mucous  surfaces,  extending 
downward  to,  but  not  through,  tlie  vermilion  borders  of  the  lip.  This  flap 
is  turned  upward  and  covered  by  flaps  taken  from  the  cheek  on  either  side. 

Dieffenbach's  method  consists  in  making  two  vertical  incisions  through 
the  entire  thickness  of  the  upper  lip,  thus  making  a  tongue  about  one-fourth 
inch  in  width,  which  is  entirely  freed,  exce|)t  at  its  upper  attachment.  This 
is  turned  upward  and  united  to  the  remains  of  the  old  columna  and  to  the 
alae  by  fine  sutures.  The  mucous  membrane  of  the  lip,  which  looks  outward 
in  its  new  position,  soon  becomes  skin  on  exposure  to  the  air.  The  cut  sur- 
faces of  the  lip  are  then  brought  into  apposition  and  united  exactly  as  in  the 
operation  for  harelip. 

Utilization  of  a  Finger. — The  first  to  make  use  of  the  finger  to  supply 
the  loss  of  a  nose  was  Hardie  of  Manchester,  England,  in  1875,  at  the  sug- 
gestion of  his  house-surgeon,  Mr.  Tyler,  and  it  was  next  employed  by  Prof. 
Sabine  of  New  York,  in  1879.^ 

In  1893  the  writer  performed  a  similar  operation  on  a  lad  of  sixteen  years 
of  age,  whose  nose  had  been  destroyed  by  hereditary  syphilis,  leaving  a  con- 
siderable aperture,  around  which  the  skin  was  very  much  wrinkled,  since  it 
had  not  been  destroyed,  but  had  lost  its  central  support,  which  gave  the  lad 
a  very  repulsive  appearance.  The  incision  was  made  under  the  lower  border 
of  this  wrinkled  skin,  which  was  dissected  out  for  the  insertion  of  the  finger. 
The  left  ring-finger  was  prepared  by  removing  the  last  jihalanx,  so  as  to  do 
away  with  the  nail,  was  denuded  of  its  cuticle  as  far  up  as  it  was  to  be 
inserted  beneath  the  skin,  and  the  remaining  portion  was  split  in  the  center 
on  the  palmar  side  down  to  the  bone.  The  tissues  forming  a  double  flap 
were  turned  outward  and  stitched  to  the  edges  of  the  skin  of  the  nose  after 
the  insertion  of  the  finger  in  the  j)lace  prejiared  for  it.  The  arm  was  then 
firmly  held  in  place  by  plaster-of-Paris  bandages,  similar  to  the  Tagliacotian 
method,  until  the  union  between  the  finger  and  nose  had  taken  place,  when 

*  lUuslrated  Medicine  and  Surgery,  1882,  p.  37. 
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the  finger  Avas  disarticulated  at  the  kinicklc.  Wlien  the  finger  had  become 
solidly  united  to  the  nose  a  portion  of  tlic  bone  of  the  finger  was  cut  out,  so 
as  to  leave  sufficient  redundant  skin  out  of  whicli  to  form  the  cohimna  and 
the  nostrils,  tiie  latter  being  kept  open  by  hollow  plugs. 

The  result  was  at  first  exceedingly  satisfactory  ;  but  at  the  end  of  a  year 
the  nose  had  very  materially  diminished  in  size,  due  to  a  settling  of  the 
finger  down  through  the  aperture  between  the  nasal  bones,  which  was 
Avide  to  give  it  support. 

This  method  would  be  exceedingly  serviceable  in  some  cases  where 
aperture  was  too  small  to  permit  the  bone  of  the  finger  to  dro])  through  ; 
in  cases  where  this  aperture  is  too  large,  this  method  is  far  inferior  to  that 
of  inserting  mechanical  supports  beneath  the  collapsed  tissues. 

The  Employment  of  Artificial  or  Mechanical  Supports. — The  use  of 
artificial  supports  is  required  in  those  cases  only  in  which  the  central  carti- 
laginous or  bony  supporting  frame  is 
wanting,  as  is  often  the  result  of  the 
ravages  of  syphilis.  This  method  was 
first  suggested  by  Letievant,  who  in- 
serted beneath  the  skin  of  the  depressed 
nose  a  supporting  framework  of  alumi- 
num. C.  Martin  improved  upon  this  by 
substituting  platinum.  The  device  as 
used  by  Martin,  which  is  the  one  most 
commonly  employed,  consists  of  a  trian- 
gular piece  of  platinum,  bent  in  the  shape 
of  the  nose,  the  upper  end  of  which  rests 
on  the  nasal  spine  of  the  frontal  bone, 
the  loAver  wings  being  supported  by  two 
arms,  one  on  either  side,  the  ends  of 
which  are  embedded  in  the  superior 
maxillse  (Fig.  677).  The  dimensions 
must,  of  course,  correspond  to  the  size 
of  the  nose  to  be  supported. 

The  form  is  introduced  by  first  per- 
forming the  Rouge  operation,  in  Avhich 
the  upper  lip  and  nose  are  cut  loose  and 
turned  up  over  the  face  so  as  to  aA^oid 
Avounding  the  skin,  and  also  to  gain  direct  access  to  the  superior  maxillte  for 
drilling  the  holes  in  Avhich  to  securely  anchor  the  artificial  bridge.  The 
holes  should  be  made  in  the  inner  side  of  the  canine  eminences,  about  on 
a  level  Avith  the  floor  of  the  nose,  care  being  taken  not  to  enter  the  antrum. 
The  location  of  the  holes  should  be  determined  by  the  most  careful  measure- 
ments, in  order  to  bring  the  artificial  bridge  in  the  median  line  of  the  face. 

This  apparatus  has  also  been  used  by  some  for  elevating  the  center  of  the 
nose  in  those  cases  of  depression  in  Avhich  the  bony  framework  is  present. 
In  these  cases  it  invariably  ends  in  failure,  for  it  must  necessarily  be  inserted 
between  the  skin  and  the  osseous  structure,  leaving  a  closed  space  betAveen 
the  metallic  bridge  and  the  bone.  No  drainage  is  afforded,  and  sooner  or 
later  irritation  is  excited,  the  contained  discharges  decompose,  and  ulceration 
results.  In  the  most  faA^orable  of  these  cases  the  device  has  been  retained 
from  one  to  five  years,  but  in  every  case,  sooner  or  later,  some  accident  hap- 
pens to  the  nose ;  or,  on  account  of  some  complication,  the  artificial  support 
must  necessarily  be  removed,  leaving  the  nose  in  a  Avorse  condition  than 


Fig.  677.— The  Martin  bridge  as  used  by  Weir 
(N.  Y.  Med.  Jour.,  Oct.  22,  1892). 
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before.  This  metliod  of  support  is  only  successful  and  only  necessary  in 
those  cases  in  which  the  bony  support  is  gone  and  where  thorough  drain- 
age takes  place  into  the  nasal  cavity,  thereby  re(hicing  the  irritation  to  a 
luiniDium. 

In  a  case  where  the  entire  central  support  of  the  nose  was  gone,  including 
the  entire  vomer,  together  with  the  nasal  and  lachrymal  bones,  the  nose  being 
completely  flattened  on  the  face,  the  writer  inserted  a  support  according  to  the 
method  already  described.  The  bridge  was  made  of  hard  rubber,  with  arms 
made  of  a  gold  and  platinum  alloy.  The  arms  constituted  one  piece,  a  band 
running  over  the  form  in  a  groove  made  for  its  reception  and  securely  riveted 
to  it.  This  made  a  much  lighter  bridge,  quite  as  strong  and  less  irritating 
than  platinum,  and  exceedingly  satisfactory.  But  whatever  form  of  bridge  is 
used,  it  should  be  prepared  as  far  as  possible  beforehand,  leaving  only  the 
position  and  width  of  the  arms  to  be  adjusted  to  the  situation  of  the  holes 
made  in  the  jaw  at  the  time  of  the  operation. 

It  is  important  in  these  cases  that  the  most  thorough  aseptic  precautions 
be  observed  on  inserting  the  bridge,  and  that  the  bridge  be  so  inserted,  so 
moulded,  and  so  smooth  as  to  prevent  any  friction  or  unequal  pressure  upon 
any  of  the  soft  parts  ;  and  it  is  also  important  that  the  supporting  arms  should 
be  buried  deeply  in  the  maxillte,  so  that  they  are  not  easily  displaced.  Martin 
employed  a  bridge  with  attached  arms  for  insertion  in  the  maxillre  to  hold  the 
bridge  in  place ;  but  the  plan  of  cutting  the  bridge  and  the  supporting  arms 
from  one  piece  of  metal  when  platinum  is  used,  as  suggested  by  Hopkins,  is 
far  better. 

Before  undertaking  any  operation  for  the  restoration  of  the  whole  or  any 
portion  of  the  nose,  we  shoidd  ascertain  if  the  disfigurement  is  the  result  of 
an  injury  or  disease.  If  the  latter,  we  should  be  certain  that  the  disease,  be 
it  syphilis,  lupus,  etc.,  is  completely  arrested  or  cured.  Also  before  decid- 
ing on  the  operation  to  be  adopted,  we  must  thoroughly  investigate  the  con- 
dition of  the  different  parts  of  the  nose  and  also  of  the  face  in  order  to  deter- 
mine which  region,  the  forehead,  the  cheeks  and  face,  or  the  arm,  will  best 
supply  the  requisite  tissue  free  from  scars  or  disease  and  leave  the  least  dis- 
figurement. 

In  ])erforming  these  ojjerations  the  greatest  care  and  skill  are  required  to 
insure  the  best  results.  Each  case  requires  the  most  careful  study,  for  as 
Prof.  Gross  has  well  said  :  "  For  repair  of  these  various  defects  some  of  the 
nicest  processes  of  the  art  and  science  of  surgery  are  required,"  .  .  .  and  that 
"  if  the  operation  is  entered  upon  heedlessly  or  without  due  preparation  of 
the  part  and  system,  failure  will  be  almost  certain." 

DEFORMITIES  OF  THE  NASAL  SEPTUM. 

Of  the  internal  structures  of  the  nose,  the  septum  is  the  ])art  most  fre- 
quently deformed,  presenting  deviations  from  the  median  line,  spurs,  ridges, 
hyperplastic  thickenings,  and  exostoses. 

Deviation  of  the  septum  (see  page  917)  may  affect  the  whole  septum  or 
some  part,  of  either  the  osseous  or  the  cartilaginous  portion.  _  It  is  most  fre- 
quently found  in  the  cartilaginous  portion,  and  next  in  point  of  fi-equency 
at  the  junction  of  the  cartilaginous  and  osseous  portions,  while  deviation  of 
the  posterior  portion  of  the  vomer  is  exceedingly  rare.  The  division  of 
deviations  into  osseous,  cartilaginous,  and  osseo-cartilaginous,  as  suggested 
by  Jarvis,  is  by  far  the  most  natural,  and  further  attempts  at  classification 
are  unnecessary.    Thickening  on  one  side  of  the  septum  is  sometimes  decep- 
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tive,  giving  the  septum  the  appearance  of  being  deviated  to  that  side,  when 
the  plane  of  the  other  side  may  be  perfect.  Sometimes  the  septum  is  curved 
at  ditt'erent  parts  in  sucli  a  way  as  to  give  it  the  shape  of  the  letter  S. 

In  some  cases  the  deformity  may  consist  in  the  septum  being  located  to 
one  side  of  the  median  line,  although  not  deflected  or  curved,  causing  one 
meatus  to  be  larger  than  the  other. 

Spurs,  ridges,  and  hyperplastic  thickenings  may  be  found  on  any  portion 
of  the  septum,  although  they  are  most  frequently  found  located  :  First,  along 
the  line  of  junction  of  the  vomer  with  the  superior  maxilla ;  secondly,  along 
the  line  of  junction  of  the  anterior  border  of  the  vomer  with  the  triangular 
cartilage  and  the  lower  posterior  part  of  the  perpendicular  plate  of  the  eth- 
moid ;  and  thirdly,  along  the  line  of  junction  of  the  anterior  border  of  the 
ethmoid  with  the  triangular  cartilage.  They  may  be  cither  nnilatcral  or 
bilateral.  Those  located  along  the  junction  of  the  vomer,  triangular  carti- 
lage, and  superior  maxillae  are  more  often  bilateral  than  when  elsewhere. 

IDeviations  of  the  septum  are  very  often  associated  with  deformities  of 
other  portions  of  the  nose,  and  also  of  the  superior  maxilla,  and  with  a  small 
high-arched  hard  palate,  approaching  a  scoliosis  of  the  whole  face. 

The  treatment  of  the  diflFerent  deformities  of  the  septum  consists  in 
the  restoration  of  the  parts  to  their  normal  condition.  The  importance  of 
correcting  these  deformities,  which  almost  always  produce  more  or  less  nasal 
obstruction  and  reflex  disturbance,  can  scai'cely  be  overestimated. 

The  treatment  is  palliative  or  radical,  the  palliative  measures  consisting 
in  the  removal  of  such  conditions  as  may  have  influenced  an  abnormal  growth 
of  the  septum,  such  as  the  removal  of  adenoid  growths,  enlarged  tonsils,  or 
of  any  conditions  which  may  interfere  with  the  proper  development  of  the 
nose  during  infancy  and  childhood,  and  the  reduction  of  hyperplastic  thick- 
enings by  medical  measures. 

The  radical  treatment  may  consist  in  forcing  the  septum  into  its  proper 
position  without  the  employment  of  cutting  or  fracturing  instruments,  by 
exerting  pressure  upon  the  convex  side  by  the  introduction  into  the  nostril 
of  plugs  or  tents,  slowly  forcing  it  over  into  place ;  these  methods  are,  how- 
ever, usually  painful  and  unsatisfactory,  and  are  not  to  be  recommended. 

The  more  surgical  treatment  consists  in  the  forcible  straightening  of  the 
septum.  The  methods  employed,  according  to  the  conditions  found,  are: 
removal  of  the  prominent  portion  of  the  deflection  with  knife,  chisel,  saw, 
scissors,  drills,  needle  and  snare,  or  punch  ;  destruction  of  the  prominence  by 
caustics,  electrolysis,  or  galvano-cautery  ;  incising  the  septum  with  a  knife  or 
cutting-forceps,  and  restoring  it  to  position  by  finger  pressure,  by  the  employ- 
ment of  pins,  or  of  forceps  having  flat  parallel  blades ;  fracturing  the  septum 
by  means  of  comminuting  forceps. 

Deviation  of  the  septum  is  almost  always  associated  with  spurs,  ridges, 
exostoses,  etc.,  which  have  resulted  from  the  same  cause  as  that  which  caused 
the  deviation,  and  these  should  be  removed  before  the  septum  is  corrected. 
If  the  spur  or  ridge  is  cartilaginous  it  is  most  easily  removed  Avith  a  carti- 
lage-knife, although  good  authorities  recommend  its  removal  with  the  gal- 
vano-cautery, and  some  by  the  use  of  electrolysis,  inserting  both  poles  into 
the  outgrowth  at  the  same  time. 

Osseous  outgrowths  are  most  easily  removed  with  a  nasal  saw  or  drill,  or 
the  bone-scissors  or  rongeur-forceps  may  be  employed.  H.  Allen  lifted  the 
lip  after  Rouge's  method  and  chiselled  away  exostoses  of  the  floor.  The 
drills  may  be  burrs  of  various  forms  or  the  trephines  devised  by  Curtis,  and 
may  be  driven  by  the  dentist's  treadle-engine  or 'an  electro-motor.  Good- 
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\villie  aiid  others  protect  the  soft  parts  with  a  shield  which  covers  the  outer 
side  of  the  burr  or  trephine. 

Wiieii  the  spur  is  associated  with  a  marked  tliiekeniiig  of  tiie  vomer  on 
that  sitle,  the  use  of  the  trephine,  as  proposed  by  Wright,  is  tt)  be  recom- 
mended in  some  instances.  A  hole  is  made  from  the  anterior  to  the  posterior 
end  of  the  deviation  in  such  a  manner  that  it  goes  as  close  to  the  mucous 
membrane  on  the  other  side  as  possible  without  perforating  it.  Into  this 
resultant  tunnel  a  slender  saw  is  inserted,  and  the  exostosis  is  removed  by- 
sawing  upward  and  downward  from  this  point  (see  Fig.  679). 

The  use  of  the  snare  and  transfixion-needle  for  the  removal  of  cartilagi- 
nous spurs  is  sometinuis  to  be  commended.  The  portion  to  be  removed  is 
transfixed  with  the  needle,  and  the  wire  loop  of  the  ecraseur  is  then  passed 
over  the  needle  (see  Fig.  680)  and  drawn  up  tightly,  and  the  engaged  por- 
tion cut  through. 

Caustics,  electrolysis,  and  galvano-cautery  are  employed  in  some  cases  if 
the  cartilaginous  spurs  are  not  large  and  other  operative  measures  are  rejected 
by  the  patient.  Electrolysis  in  these  cases  is  very  warmly  advocated  by 
Casselberry. 

Forcible  Correction  by  Forceps. — The  'forceps  most  commonly  used  are 
those  devised  by  Adams,  illustrated  in  Fig.  572.  The  disadvantage  of  this 
instrument  used  alone  is  that  it  will  simply  force  the  sei)tum  to  the  median 
line  without  correcting  the  usual  redundancy  ;  it  is  mainly  serviceable  in  the 
correction  of  osseous  deformities,  because  in  the  cartilaginous  portion  it  does 
not  in  any  degree  overcome  the  resiliency  of  the  cartilage.  In  still  ruder 
manner  Hewetson's  forceps  press  open  the  stenosod  naris,  crushing  the  weak- 
est point.  Browne  claims  that  "the  crushing  of  the  turbinated  bodies  and 
bones,  and  fracture  of  the  outer  wall  of  the  nose,  which  must  take  place  in 
some  instances,  appear  to  give  rise  to  no  troublesome  symj^toms." 

A  number  of  modifications  of  Adams's  force])S  have  been  devised,  Jurasz 
made  them  with  detachable  handles,  so  that  the  blades  could  be  left  in  situ, 
held  by  means  of  screws,  after  the  correction  was  made.  Garrigou-Desarenes, 
to  overcome  the  resiliency  of  the  septum,  had  one  blade  convex  and  the  other 
correspondingly  concave,  and  tightened  with  a  screw. 

Hope  of  New  York  has  devised  a  forceps  to  be  used  in  connection  with 
the  Adams  forceps  in  operating  on  the  cartilaginous  portion  of  the  septum. 
One  blade  has  a  steel  pin  which  is  received  into  a  corresjionding  opening  in 
the  other  blade  (see  Fig.  678).  The  operation  is  then  marked  out  with  a  line 
of  punctures  with  this  pin,  which  so  weaken  the  cartilage  that  it  is  easily 
fractured.  This  instrument  may  be  used  in  the  thin  portion  of  the  bony 
septum. 

For  the  purpose  of  incising  the  cartilage  so  as  to  overcome  its  resiliency 
Steele  employed  a  stellate  punch  with  radiating  blades  (see  Fig.  678),  and 
held  the  parts  in  place  by  means  of  plugs  inserted  into  the  previously  ob- 
structed nasal  chamber.  Asch  accomplishes  this  with  a  pair  of  curved  carti- 
lage-scissors, similar  to  button hole-scissoi's  (see  page  918). 

J.  B.  Roberts  uses  jiins  for  holding  the  deflected  portion  in  place  after 
the  resiliency  of  the  septum  is  overcome  with  a  knife.  This  same  plan  is 
also  adopted  by  Watson,  after  having  obliquely  cut  the  septum  along  its 
greatest  convexity  and  set  it  over  in  the  center.  The  pin,  which  should  be 
gold-plated  to  avoid  corrosion,  is  inserted  either  through  the  dorsum  of  the 
nose  or  from  the  nostril  so  as  to  hold  the  flaps  together,  and  the  point  is 
embedded  in  the  floor  below  or  the  septum  behind  sufficiently  to  hold  the  pin 
in  place  until  the  parts  are  united. 
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Gleason  makes  a  liorseshoe  incision  through  the  lower  side  of  the  deflected 
portion  and  pushes  the  flap  through  the  oj)ening  thus  made.  A  dressing  is 
inserted  on  the  convex  side  of  the  septum  to  control  bleeding  and  to  hold  it 
in  place  until  the  parts  arc  united. 

For  the  correction  of  the  osseo-cartilaginous  deviation,  Fig.  G78  repre- 
sents a  pair  of  fenestrated  forceps  devised  by  the  author  in  1891  for  the  pur- 
pose of  fracturing  the  septum.    One  blade  of  the  forceps  is  fenestrated,  while 


Fig.  678.— Roe's  septum-forceps,  with  fenestrated  blade  for  limited  comminution, and  interchangeable 
blades,  making  a  Hope  or  Steele  or  Adams  forceps  as  desired. 

the  other  is  made  sufficiently  narrow  to  fit  loosely  into  the  fenestrum  of  the 
•opposite  blade.  The  distance  which  the  second  blade  passes  through  the 
fenestrum  is  regulated  by  a  screw  in  the  handle. 

The  fenestrated  blade  is  inserted  on  the  concave  side  of  the  septum,  which 
is  fractured  sufficiently  to  overcome  the  resiliency.  The  advantage  of  these 
forceps  is  that  fracture  of  the  septum  can  be  accomj^lished  without  wounding 
or  lacerating  the  soft  parts.  The  parts  are  then  forced  into  the  median  line 
by  a  small  nasal  spatula,  and  a  dressing  is  inserted  on  the  convex  side  of  the 
septum  sufficient  to  hold  it  in  the  median  line  until  it  has  become  permanently 
fixed.  These  blades  are  detachable,  and  may  be  replaced  by  Adams's  plane 
blade  or  by  Hope's  pin  or  Steele's  stellate  punches — the  penetration  of  the 
latter  being  controlled  by  the  screw  so  as  to  sjmre  the  farther  mucous  mem- 
brane, if  desired. 

The  redundancy  of  tissue^  which  is  frequently  associated  with  the  devia- 
tion requires  removal  to  complete  the  procedure.  Such  projections  may  be 
removed  in  part  before  straightening,  or  at  a  subsequent  operation  ;  but  it  is 
still  better  to  determine  the  extent  of  heeded  excision  and  to  have  this  form 
a  part  of  the  main  operation.  Older  operators  were  much  afraid  of  pei*- 
forating  the  septum,  lest  a  permanent  hole  result ;  but  with  neat,  clean 
operating  there  is  little  reason  to  fear  any  failure  of  the  mucous  membrane 
to  unite  unless  there  has  been  too  much  excision  of  tissue. 

In  all  these  cases  the  parts  should  be  rendered  aseptic  by  thoroughly 
cleansing  them  with  a  solution  of  bichlorid,  1  :  5000,  both  before  and  after  the 
operation.  The  most  aseptic  and  satisfactory  form  of  dressing  is  a  cotton 
plug,  made  by  winding  cotton  over  a  small  metal  plate  of  sufficient  size  to  fit 
the  meatus.  Before  insertion  iodoform  is  blown  into  the  nostril  Avith  a  pow- 
der-blower, and  the  plug  dipped  into  a  solution  of  bichlorid.  If  thorough 
aseptic  precautions  are  taken  it  usually  can  be  left  for  three  or  four  days 
before  removal.  If  further  support  is  required  the  nostril  should  be  re-irri- 
gated, cocainized,  and  a  fresh  plug  inserted. 

Hollow  splints  made  of  hard  rubber  (Fig.  673)  are  employed  by  Asch  and 
others,  but  they  cause  much  more  irritation,  are  less  aseptic,  and  I  have  not 
found  them  so  satisfactory  as  the  cotton  plugs. 

*  [It  is  too  rarely  recognized  that  hyperplastic  redundancy  is  the  usual  cause  of  the  devia- 
tion.— Ed.] 
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In  nearly  all  cases  if  the  operation  is  properly  performed  and  all  elasticity 
of  the  septum  overcome,  support  to  the  septum  is  required  for  three  to  five 
days,  until  the  provisional  exudate  is  thrown  out,  which  is  ample  to  keep  the 
fragihents  in  situ  and  the  septum  in  the  median  line  without  any  return  of  the 
deflection. 

DEFORMITIES  OF  THE  TURBINATED  BONES 

are  of  not  infrequent  occurrence.  Normally  the  turbinated  bones  project 
from  the  outer  wall  of  the  nasal  chamber  and  turn  downward  and  outward 
like  a  scroll,  as  shown  in  Fig.  679. 

Instead  of  their  normal  bending  downward  and  outward  they  are  fre- 
quently twisted  and  distorted,  projecting  across  the  nares  into  contact  with 
the  septum. 

Deformity  of  the  inferior  turbinated  bone  is  frequently  associated  with 
hypertrophy  of  the  turbinal  body  ;  while  that  of  the  middle  turbinated  bone 


Pig.  679.— Transverse  section  of  nasal  chambers,  antra  and  orbits,  showing  marked  deviation  and 
hyperplasia  of  the  septum,  with  synechial  attachment  to  the  left  middle  turbinal.  The  dotted  lines  indi- 
cate Wright's  method  of  drilling  and  sawing  (Zuckerkandl). 

is  associated  with  a  marked  thickening  of  the  bone  itself,  which  obstructs  the 
passage  and  impinges  firmly  against  the  septum,  or  forces  it  over,  as  shown  in 
Fig.  545,  and  is  the  cause  of  much  irritation,  frequent  sneezing,  and  not  infre- 
quently persistent  headaches. 

•In  the  case  of  the  lower  turbinated  bones  being  distorted  without  hyper- 
trophy of  the  soft  parts,  they  can  be  fractured  and  bent  backward,  usually 
with  a  pair  of  nasal  forceps.  But  the  middle  turbinated  bone  is  best  dealt 
with  by  sawing  off  the  projecting  portion  and  fracturing  and  forcing  the 
remaining  part  backward  against  the  outer  wall  of  the  nose  with  a  small  spat- 
ula, holding  it  in  place  by  a  light  antiseptic  cotton  dressing  until  the  bone 
becomes  sufficiently  fixed  and  the  passage  is  permanently  free. 

Reduction  of  Hypertrophy  of  the  Erectile  Tissue. — The  inferior 
turbinal  bodies  are  more  frequently  found  hypertrophied  than  any  other  por- 
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tion  of  the  intranasal  tissue,  owing  to  the  extreme  vascularity  of  this  tissue 
and  its  sensitiveness  to  atmospheric  changes.  The  next  in  point  of  frequency  is 
the  middle  turbiual,  and  third,  the  erectile  tissue  covering  the  posterior  por- 
tion of  the  septum. 

The  princi])al  methods  employed  for  the  removal  or  reduction  of  these 
hypertrophied  tissues  are  cauterization  with  chemical  means  or  the  galvano- 
cautery,  and  removal  with  a  snare  or  cutting  instrument. 

Where  the  hypertrophy  is  small,  due  mainly  to  thickening  of  the  inter- 
stitial connective  tissue,  chromic  acid  fused  on  the  end  of  a  small  flattened 
probe  gives  very  satisfactory  results.  The  part  should  be  anesthetized  with 
cocain  and  then  thoroughly  dried  to  prevent  the  acid  from  liquefying  and 
running  down  on  parts  below.  After  the  acid  is  applied  the  part  should  be 
dried  with  cotton  and  sprayed  with  an  alkaline  wash. 

Trichloracetic  acid  and  strong  lactic  acid  may  be  substituted,  although 
less  effective.    The  former  is  claimed  to  give  a  specially  aseptic  eschar. 

In  those  cases  in  which  the  turbiual  swelling  is  mainly  of  a  vascular  char- 
acter, linear  incisions  with  the  galvano-cautery  through  the  tissue  down  to 
the  bone,  so  as  to  obliterate  the  deeper  ves- 
sels, is  far  preferable  to  chemical  caustics  (see 
pages  888  and  910). 

Delavan  has  suggested  deep  submucous 
incisions  with  a  slender  knife  for  severing 
and  obliterating  these  vessels. 

When  there  is  a  large  amount  of  inter- 
stitial hypertrophy,  as  we  find  in  chronic 
cases  of  nasal  stenosis,  the  tissue  is  best  re- 
moved with  a  Jarvis  snare  (Fig.  680),  held 
in  place,  if  necessary,  by  a  transfixing  pin. 

When  this  tissue  cannot  be  engaged  by 
the  snare  it  may  be  removed  with  nasal  scis- 
sors. Care,  however,  should  be  exercised  in 
every  instance  not  to  remove  too  much  of 
the  turbiual  tissue,  lest  there  result  a  dry- 
ness of  the  pharynx  from  lack  of  sufficient 
moisture  imparted  to  the  inspired  air. 

Hypertrophy  of  the  vascular  tissue  on 
the  septum  is  best  destroyed  with  galvano- 
cautery  used  very  cautiously.    Masses  occur 

also  ou  the  upper  portion  of  the  septum,  caused  by  the  irritation  from  contact 
of  the  turbiual.  These  when  small  in  amount  may  be  removed  with  chromic 
acid,  or  if  large  they  can  be  out  away  with  a  nasal  knife.  In  operations 
in  the  nose  there  is  little  or  no  danger  of  the  mucous  membrane  failing  to 
cover  the  denuded  part,  even  after  the  removal  with  the  knife  of  quite  an 
extensive  portion  ;  while  if  destroyed  with  the  galvano-cautery,  the  mucous 
membrane  is  replaced  with  connective  or  cicatx'icial  tissue.  This  is  par- 
ticularly the  case  in  operations  on  the  septum. 

Synechia  of  the  nasal  passages  may  be  congenital,  but  is  most 
frequently  found  after  disease  or  opei'ation  in  the  nose  when  the  two  opposite 
surfaces  have  been  denuded  at  the  same  time,  granulation-tissue  shooting 
across  and  uniting  the  parts  during  the  process  of  healing.  Occasionally  a 
s])ur  grows  across  into  contact  and  becomes  attached  to  the  turbiual,  when  a 
synchondrosis  or  synostosis  may  take  place  (Fig.  679).  It  has  often  proven 
a  very  obstinate  condition  to  remove,  for  if  the  band  is  bodily  cut  away  it 


Fig.  680.— Hypertrophy  of  the  ante- 
rior end  of  the  right  lower  turbinal, 
transfixed  bj'  a  Jarvis  needle  and  en- 
circled with  a  snare  for  excision. 
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will  almost  invariably  reform.  The  best  plan  for  preventing  its  return  I 
have  found  to  be  in  cauterizing  one  side  only  with  the  galvano-cautery,  after 
cutting  the  band  away,  for  the  reason  that  cut  and  cautei"ized  surfaces  do  not 
readify  grow  together.  Previous  treatment  to  shrink  the  tissues  and  separate 
the  surfaces  greatly  facilitates  opei-ation  and  cure. 

Any  granulation-tissue  that  may  shoot  out  can  be  touched  with  chromic 
acid.  Another  excellent  plan  is  to  wear  a  small  metallic  ])late  covei'ed  with 
asepticized  cotton  until  the  parts  on  the  two  sides  are  healed.  This  method 
is  more  troublesome  and  disagreeable  to  the  patient  than  the  other. 

Removal  of  Neoplasms. — The  operative  methods  of  dealing  with 
these  formations  vary  as  much  as  the  structures  themselves.  Myxomata, 
or  nasal  polyps,  are  the  most  frequent  (see  page  1075).  They  may  constitute 
simply  small  polypoid  growths,  very  easily  removed,  or  they  may  be  multi- 
plied like  a  bunch  of  grapes  hanging  from  its  parent  stem,  or  they  may  con- 
stitute one  huge  growth,  occupying  the  entire  nasal  chambers  and  extending 
into  the  accessory  sinuses. 

Various  agents,  as  chlorid  of  zinc,  iodin,  carbolic  acid,  alcohol,  have  been 
recommended  for  local  application  or  injection  into  the  growth  ;  but  they  are 
rarely  effective  and  not  advisable  except  when  the  polyps  are  exceedingly 
small. 

Previous  to  the  invention  of  Jarvis's  snare  these  growths  were  usually 
removed  by  divulsion — grasping  the  polyp  with  a  stout  pair  of  forceps  and 


Pig.  681.— Polyp  descending  from  the  infundibulum  engaged  by  the  snare  loop,  which  is  tightened  to 
secure  it  by  pushing  forward  the  cannula  (after  Zuckerkandl). 

twisting  it  ofP.  But  with  Jarvis's  snare  and  tlie  use  of  cocain  these  operations 
have  been  greatly  improved.  Fig.  681  represents  the  application  of  the  snare 
to  a  polyp  in  the  nose. 

The  snare,  armed  with  a  No.  5  piano-wire,  is  carefully  introduced  over 
the  growth,  then  by  a  gentle  forward-aud-backward  movement  it  is  worked 
up  as  near  the  base  of  the  growth  as  possible  before  tightening.  This  is  best 
done  by  holding  firmly  with  thumb  and  index-finger  the  outside  tube  to  which 
the  wire  is  attached  while  the  cannula  is  forced  forward  by  the  middle  finger 
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pressed  afiainst  the  nut.  Escape  of  the  growth  is  thus  avoided ;  and  after  it 
is  secured,  the  cutting  is  done  by  screwing  flown  the  nut  as  fast  or  as  slow 
as  seems  best. 

The  return  of  the  growtli  can  often  l)c  prevented  by  cutting  tlie  j)edicle 
with  a  slender  knife,  taking  a  portion  of  the  periosteum  or  a  scale  of  the  bone 
with  it. 

In  case  the  polyji  involves  the  wliolc  of  a  turbinated  bone,  it  may  be  neces- 
sary for  the  eradication  of  the  growth  to  i-emove  tlie  entire  bone. 

If  the  growths  are  small,  I  have  found  the  interstitial  injection  of  a  satu- 
rated solution  of  biclu'omate  of  potash  into  the  neck  of  the  growths  exceedingly 
effective  in  not  only  destroying  them  but  preventing  their  return. 

When  the  ethmoid  cells  are  involved  they  require  curettement  in  order  to 
reach  the  deep  portions  of  the  growth. 

After  removal  of  the  growth  the  parts  should  he  kept  clean  with  an  anti- 
septic wash  and  carefully  inspected.  Any  recurrence  or  small  portion  that 
escaped  removal  should  be  removed  or  destroyed.  The  patient,  at  frequent 
intervals,  should  return  for  an  inspection,  to  insure  against  a  return  of  the 
growth. 

Fibroma  and  Angioma. — In  the  removal  of  myxomatous  growths  and 
nasal  polypi  very  little  hemorrhage  is  encountered;  but  in  cases  of  the 
firmer  and  more  vascular  growths  it  is  often  profuse.  This  is  best  avoided 
by  using  the  galvano-cautery  looj)  or  the  cold-wire  snare.  In  the  use  of 
the  galvano-cautery  loop  care  should  be  taken  not  to  have  the  w^ire  too  hot. 
If  brought  to  a  dull-red  heat  only,  it  closes  the  vessels  as  it  passes  through 
the  tissue ;  but  if  raised  to  white  heat  it  cuts  through  quickly  like  a  knife, 
and  leaves  the  vessels  open.  In  one  case  of  angioma  of  the  nose  the  Avriter 
removed  a  portion  with  the  galvano-cautery  loop  which  was  followed  by  pro- 
fuse hemorrhage,  requiring  plugging  of  the  nose  ;  whereas  a  very  much  larger 
portion  of  the  same  growth  was  removed  very  slowly  with  the  cold-wire  snare, 
and  all  hemorrhage  was  avoided. 

The  chief  difficulty  of  removing  from  the  nose  large  growths  Avith  the 
snare  is  in  engaging  the  growth  in  the  loop.  This  is  most  easily  accomi)lished 
w^ith  a  small  flexible  copper  wire  having  a  shot  attached  to  one  end  and  a 
stout  silk  thread  to  the  other.  The  head  of  the  patient  is  thrown  backward 
and  the  shotted  end  insinuated  along  the  njiper  side  of  the  growth.  When 
the  shot  has  reached  the  posterior  wall  the  head  of  the  patient  is  erected  and 
the  shot  is  slowly  pushed  down  into  the  pharynx. 

A  similar  one  is  passed  through  the  lower  meatus  below  the  growth,  when 
both  wires  are  grasped  w'ith  a  pair  of  forceps  and  pulled  out  through  the 
mouth.  The  copper  wire  is  then  removed  and  the  ends  of  the  thread  tied 
together,  when,  w'ith  the  aid  of  the  finger  behind  the  soft  palate,  the  thread 
can  be  drawn  up  around  the  base  of  the  growth.  One  end  of  the  thread, 
preferably  the  upper  end,  is  then  attached  to  the  steel  or  jilntinum  wire  with 
which  we  wish  to  encircle  the  growth  and  drawn  round  it  and  attached  to  the 
instrument  for  removal.  In  this  manner  some  of  the  largest  growths  of  the 
nasal  passages  may  be  removed  with  little  risk  of  hemorrhage. 

In  some  cases  in  which  it  is  impossible  to  pass  a  loop  around  the  gi'owth, 
before  recourse  is  had  to  the  knife,  electrolysis,  best  applied  by  the  bipolar 
method,  will  sometimes  be  successful  in  arresting  if  not  obliterating  the 
growth.  The  bipolar  needle  should  be  plunged  directly  into  the  base  of 
the  tumor,  and  the  current  employed  should  be  as  strong  as  the  patient  can 
comfortably  endure,  cocain,  of  course,  being  first  applied. 

Enchondroma  of  the  nose,  as  well  as  the  septal  ecchondroses,  can  usually 
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be  removed  with  a  knife.  In  some  cases  it  may  be  removed  with  the  snare 
or  with  tiie  galvuno-cautery.  Electrolysis  has  been  commended,  but  seems 
to  the  writer  a  tedious  and  useless  procedure  when  the  outgrowth  can  be  so 
quickly  and  eifectively  cut  away. 

Osteomata  found  in  the  nose  are  of  two  varieties,  one  being  composed 
of  cancellous  and  the  other  of  ivory  structure.  They  are  usually  located  iu 
the  upper  part  of  the  nares,  and  may  involve  the  accessory  sinuses,  often 
causing  fetid  discharges  and  pain  from  pressure.  They  are  usually  attacked 
with  the  saw  or  drill,  the  ivory  variety  being  often  removed  only  with  the 
greatest  difficulty,  unless  the  point  of  attachment  yields  readily  to  the  chisel 
or  other  instrument. 

Malignant  g-ro-wths  should,  if  possible,  be  totally  extirpated,  otherwise 
the  partial  removal  tends  to  increase  the  rapidity  of  their  growth.  Partial 
removal  may,  however,  in  some  cases  be  expedient.  In  sarcomatous  growths 
the  galvauo-cautery  loop  w'xW  sometimes  be  successful  in  arresting  the  advance. 
A  case  of  the  kind  was  reported  by  Lincoln,  in  which  the  thorough  removal 
of  the  growth  with  the  galvanic  snare  caused  the  complete  arrest  of  the  growth 
for  years. 

In  the  case  of  carcinoma,  it  is  only  through  complete  extirpation  of  the 
growth  that  sitccess  is  attained.  The  most  radical  and  effective  method  of 
reaching  the  interior  of  the  nasal  chamber  is  that  devised  by  Rouge  of 
Lausanne,  which  consists  in  dissecting  up  the  upper  lip  close  to  the  supe- 
rior maxilla,  together  with  the  whole  soft  structures  of  the  nose,  and  turning 
them  backward  over  the  forehead,  when  the  nasal  chambers  come  plainly  into 
view  and  become  directly  accessible  for  any  operative  procedure.  Partial  or 
total  resection  of  the  bony  parts  may  be  temporarily  made,  or  the  superior 
maxilla  or  other  parts  may  have  to  be  excised. 

Coley  reports  many  cases  of  sarcoma  successfully  treated  with  serum  of 
streptococcus  and  bacillus  prodigiosus.  I  have  succeeded  in  destroying  a 
sarcomatous  growth  with  the  injection  of  a  saturated  solution  of  bichromate 
of  potash,  already  referred  to  in  connection  with  polypoid  growths, 

EVACUATION  OF  ABSCESS  OF  THE  NASAL  CAVITY. 

Abscess  of  the  septum  may  result  from  an  injury  or  other  causes  (see 
pages  899  and,  1117). 

The  treatment  consists  in  the  evacuation  of  the  pus  by  a  free  incision 
with  a  small  nasal  bistoury.  The  cavity  should  then  be  washed  out  with  a 
bichlorid  or  hydrogen-dioxid  solution  injected  into  it.  When  the  abscess  is 
bilateral  an  incision  is  required  in  one  side  only,  for  the  reason  that  the  two 
sides  almost  invariably  communicate.  The  cavity  is  then  kept  collapsed  by 
pressure  on  each  side  by  means  of  a  suitable  dressing  placed  in  each  nostril. 
This  should  be  removed  and  the  parts  cleansed  and  dressed  daily  until  cured. 

This  condition  must  not  be  mistaken  for  a  hyperplasia  on  the  septum  or 
an  ecchondrosis  of  the  cartilage.  The  question  is  quickly  settled  by  explora- 
tion with  a  probe. 

Abscess  of  the  turbinal  body  sometimes  occurs  as  the  result  of 
inflammation  of  the  turbinated  bone  going  on  to  necrosis.  Sometimes  these 
abscesses  are  chronic,  and  the  discharge  mistaken  for  that  originating  from 
an  accessory  sinus. 

The  operation  consists  in  the  free  opening  of  the  abscess  and  the  removal 
of  any  necrotic  bone  that  may  be  present,  which  is  best  done  by  a  small  burr 
run  by  an  electric  motor.    The  dead  bone  can  be  eradicated  in  this  manner 
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without  cutting  away  the  turbiiial,  which  should  be  removed  only  Avhen 
entirely  diseased. 

BONY  AND  CICATRICIAL  OCCLUSION  OF  THE  POSTERIOR  NARES. 

Bony  occlusion  of  the  jiosterior  nuros  is  often  congenital.  In  operating 
for  its  removal  the  size  and  extent  should  first  be  ascertained  by  the  combined 
exploration  of  the  anterior  nares  with  a  curved  probe  and  with  the  linger  in 
the  posterior  nares.  When  this  is  determined  it  should  be  removed  with 
either  a  drill  or  bone-cutting  forceps.  Great  care  must  be  exercised,  for  the 
position  of  the  bony  formation  frequently  renders  the  operation  extremely 
hazardous.  In  the  case  of  a  child  that  recently  came  under  the  care  of  the 
writer,  the  posterior  nares  were  completely  closed  with  a  firm  bony  formation 
which  had  existed  froni  birth.  This  was  removed  with  a  Curtis  drill  jiassed 
along  the  floor  of  the  nose ;  when  an  opening  had  been  made,  one  blade  of 
a  small  right-angular  bone-cutter  was  passed  through  and  the  bone  chipped 
off  until  an  opening  of  the  requisite  size  had  been  made.  Cicatricial  tissue 
may  close  the  opening  secured,  and  must  be  removed  as  fast  as  it  forms. 
Trichloracetic  acid  has  been  praised  as  the  cautery  least  apt  to  be  followed  by 
return  of  the  occluding  tissue. 

Stenosis  of  the  naso-pharynx  due  to  the  adherence  of  the  soft  palate 
to  the  pharynx  may  be  congenital  or  it  may  be  due  to  ulceration  resulting 
from  acute  inflammation,  as  in  diphtheria,  from  struma  or  tuberculosis  ;  but 
is  most  commonly  the  result  of  syphilis,  which  in  children  may  be  hereditary, 
but  in  adults  is  usually  acquired.  The  stenosis  is  rarely  complete,  there  being 
nearly  always  a  small  opening  between  the  two  cavities.  Complete  stenosis 
in  the  case  of  a  child  recently  came  under  my  observation. 

The  readiness  with  which  severed  cicatricial  adhesions  reunite  renders 
these  operations  extremely  unsatisfactory ;  accordingly  a  great  many  devices 
have  been  resorted  to  to  prevent  reunion  of  the  parts  after  having  been  sepa- 
rated, such  as  the  insertion  of  rubber  tubes,  plates  of  hard  rubber,  metal 
rings,  air-bags,  and  mechanical  dilations.  The  most  successful  plan  is  that 
devised  by  Nichols,  who  with  a  curved  needle  passes  a  heavy  silk  thread 
through  each  side  of  the  cicatricial  tissue  and  ties  it  in  the  center.  The  knot 
is  then  slipped  around  back  through  one  of  the  openings  so  as  to  be  entirely 
out  of  the  way,  lying  in  the  naso-pharynx,  and  is  allowed  to  remain  there 
until  complete  cicatrization  has  taken  place  around  the  thread  in  a  manner 
similar  to  the  treatment  of  web-fingers.  The  string  is  then  removed,  and  by 
inserting  an  angular  knife  in  one  of  the  openings  the  adhesion  between  the 
two  openings  is  cut  away. 

The  best  plan  for  keeping  the  cut  surfaces  apart  until  healed  is  by  means 
of  a  small  flat  piece  of  hard  rubber  attached  to  and  held  in  place  by  a  string 
passed  through  each  nostril  and  tied  in  front  of  the  septum.  In  some  cases 
daily  dilatation  of  the  parts  is  necessary  to  maintain  the  proper  size  of  the 
opening,  and  in  moderate  stenosis  only  such  dilatation  may  be  necessary. 
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has  been  dealt  with  earlier  (page  966),  and  but  few  points  need  be  here 
added. 

Maxillary  Sinuses. — The  disease  of  the  maxillary  sinus  most  fre- 
quently necessitating  surgical  interference  is  empyema.  There  are  five 
methods  for  gaining  access  to  this  cavity  :  (1)  Through  the  natural  opening; 
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(2)  through  a  tooth-sookot  or  alveohis;  (3)  through  the  canine  foss£e  or  the 
canine  eniinence  or  the  malar  ridge;  (4)  through  the  inferior  meatus;  (5) 
through  tlie  iiard  ])alate. 

Acute  or  subacute  inflammation  of  the  antrum  can  freciuently  be  treated 
successfully  through  the  natural  opening,  which  in  most  cases  is  easily  found 
with  Hartmann's,  or  preferably  with  Myles's,  silver  tubes  (Fig.  598).  The 
second  method,  however,  is  the  one  most  frequently  resorted  to,  because  it  is 
the  easiest  and,  aa  a  rule,  causes  the  least  disturbance  to  the  patient.  In 
many  cases  the  floor  of  the  antrum  is  divided  into  separate  compartments 
by  septa.  It  is  therefore  important  that  the  internal  orifice  of  the  open- 
ing through  the  alveolus  should  be  wide  enough  to  include  and  cut  away 
any  septa  that  may  be  ]>rescnt  in  order  to  aflbrd  free  drainage.  In  many 
cases  it  is  advisable  to  make  the  opening  long  and  narrow  and  wider  on  the 
inside  by  separate  insertions  of  the  drill ;  or  the  two  outer  holes  can  be  made 
a  short  distance  from  each  other  and  the  intervening  space  sawed  out.  By 
making  an  oblong  opening  in  this  way  the  food  does  not  so  readily  enter,  and 
in  nearly  every  case  a  tube  can  bo  dispensed  with.  When  a  tube  is  required, 
Myles's" soft-rubber  tube  (Fig.  590)  is  the  best. 

Some  authors  advise  making  a  very  small  opening,  which,  in  the  experi- 
ence of  the  writer,  is  unpractical,  as  it  does  not  alFord  sufficient  room  for  the 
exploration  and  free  drainage  of  the  cavity  or  the  removal  of  growths,  which 
are  frequently  found  to  be  the  exciting  cause  of  the  discharge.  In  case  the 
premolar  teeth  are  sound  or  a  very  large  ojiening  is  necessary,  it  is  best  made 
through  the  canine  fossa.  In  cases  of  growth  in  the  antrum,  it  is  frequently 
necessary  to  make  a  very  large  opening  to  permit  free  inspection  of  the 
interior  and  thorough  removal  of  the  growth. 

The  writer's  method  of  opening  the  antrum  through  the  canine  fossa  is 
first  to  incise  and  turn  back  the  soft  parts  where  the  opening  is  to  be  made, 
then  to  drill  a  small  hole  near  the  lower  side,  which  permits  a  preliminary 
exploration  of  the  interior  of  the  cavity  with  a  ])robe  to  determine  its  size 
and  shape,  A  slender  saw  is  then  introduced  through  this  hole,  and  a  circu- 
lar'button  of  bone  of  the  desired  size  is  sawed  out  of  the  anterior  wall.  It 
is  usually  desirable  to  make  the  opening  sufficiently  large  to  freely  introduce 
the  finger,  which  is  a  valuable  aid  for  exi)loration.  This  large  hole  also  affiords 
ample  space  for  the  removal  of  growths  or  other  diseased  conditions  and  a  ready 
access  for  treatment.  This  method  of  removing  the  bone  with  a  saw  I  have 
found  to  be  far  superior  to  the  use  of  the  chisel  commonly  resorted  to.^ 

When  the  outer  bony  Avail  of  the  nasal  chamber  is  thin,  an  opening 
through  it  is  easily  made  with  a  small  curved  trocar  and  cannula ;  but  when 
this  wall  is  firm,  it  is  best  made  with  a  curved  spiral  drill  attached  to  an 
electric  motor.  This  method  has  often  been  found  serviceable  in  recent  cases, 
but  it  is  not  a  route  generally  to  be  recommended,  for  the  reason  that  the 
floor  of  the  antrum  is  frequently  much  below  the  plane  of  the  floor  of  the 
nose,  and  discharges  from  the  nose  will  find  their  way  into  the  antrum.  It 
is  also  impossible  through  this  opening  to  remove  growths  or  to  explore 
or  properly  treat  the  antrum  when  extensively  diseased. 

Opening  through  the  hard  palate  is  sometimes  resorted  to,  and  conditions 
may  arise  where  it  is  the  most  advisable  method,  although^  generally  it  is  not 
to  be  recommended,  on  account  of  the  readiness  with  which  food  and  other 
substances  may  be  forced  through  the  opening  from  the  mouth. 

Disease  of  the  Ethmoid  Cells.— Disease  of  the  ethmoid  cells  is  very 
often  associated  with  nasal  polyps,  and  in  these  cases  the  anterior  ethmoid 
[1  Dr.  Myles's  opening  further  back  is  described  on  page  974.] 
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cells  are  n)ost  frequently  affeetefl  ;  but  when  there  is  necrotic  condition  of 
the  turbinated  bone,  the  posterior  ethmoid  cells  and  also  the  sphenoid  cavity 
are  also  very  frequently  involved.  When  unassociated  with  nasal  polyps, 
the  tissues  covering  the  middle  turbinated  and  ethmoid  mass  frequently  have 
a  boggy,  doughy  character  and  a  pale  color,  resembling  a  polyp.  In  other 
instances  the  enlargement  of  the  turbinal  consists  of  a  true  connective-tissue 
hypertrophy,  causing  pressure  on  the  se])tum  and  much  reflex  disturbance. 
In  some  cases  the  bone  is  denuded,  which  is  very  readily  detected  with  a 
probe,  and  has  been  tei-med  by  Woakes  "necrosing  ethmoiditis."  This  con- 
dition is  usually  attended  with  purulent  discharge,  headache,  supra-orbital 
and  peri-orbital  neui'algia,  and  sometimes  the  vision  in  the  eye  of  that  side 
is  interfered  with,  or  choked  disk  is  found  on  ophthalmoscopic  examination. 

The  only  effective  treatment  is  free  opening  of  the  cells  and  curettement 
of  the  diseased  portion.  In  order  to  reach  these  cells,  more  or  less  of  the 
turbinal  body  requires  removal.  A  boggy  hypertrophy  of  the  middle  tur- 
binal bodies  is  best  removed  with  a  Jarvis  snare,  which  is  frequently  em- 
ployed for  removing  the  turbinated  bone  ;  but  for  this  purpose  Myles's  cutting- 
forceps  is  preferable,  for  the  crushing  of  the  bone  by  the  snare  is  not  desira- 
ble. Burrs  and  drills  are  employed  by  some.  Bosworth  employs  a  burr  run 
by  a  hand  motor,  and  depends  largely  upon  the  sense  of  touch  with  the  in- 
strument to  locate  the  point  for  operation.  This  method,  however,  is  hazard- 
ous, except  for  one  thoroughly  skilled  in  these  operations.  When  the  cells 
have  been  freely  opened  and  sufficiently  curetted  to  break  down  all  the  dis- 
eased cell-walls,  the  cavity  should  be  thoroughly  washed  out  with  an  anti- 
septic solution  and  packed  with  iodoform  or  sublimate  gauze.  This  should 
be  renewed  as  often  as  required,  usually  daily,  and  the  healing  process  stimu- 
lated by  mopping  with  a  silver-nitrate  solution,  30  grains  to  the  ounce.  If 
the  purulent  discharge  continues,  it  indicates  that  all  of  the  diseased  cells 
have  not  been  reached,  or  that  the  discharge  comes  from  a  neighboring  sinus, 
which  should  be  investigated. 

Disease  of  the  Sphenoid  Cavity. — As  already  stated,  disease  of  the 
sphenoid  cavity  is  often  associated  with  disease  of  the  ethmoid  cells  and 
maxillary  sinus,  and  is  usually  determined  by  tracing  the  soui"ce  of  the  pus, 
aided  by  the  use  of  the  aspirating  needle,  or  exploration  with  a  probe.  The 
opening  in  the  cavity  can  sometimes  be  found  by  passing  a  probe  directly 
backward  along  the  lower  border  of  the  middle  turbinal  body,  using  that  as 
a  guide.  Oftener  it  is  higher  and  more  latei'al,  so  that  the  probe  must  curve 
outward  and  cross  the  posterior  third  of  the  turbinal  (see  Fig.  682).  Empyema 
as  in  the  maxillary  sinus  can  also  be  determined  by  the  effervescence  on  in- 
jecting into  the  cavity  a  small  quantity  of  hydrogen  dioxid.  This  cavity 
sometimes  becomes  the  seat  of  ^^olypoid  or  other  growths  and  degenerated 
tissue,  requiring  curettement.  In  simple  empyema  the  cavity  should  be  washed 
out  and  medicated  with  a  syringe  having  a  long,  slender  nozzle. 

Other  diseased  conditions  frequently  require  a  free  opening  of  this  cavity, 
which  can  be  made  by  drilling  through  the  anterior  wall.  This  can  safely 
be  done  by  first  ascertaining  the  distance  of  the  anterior  sphenoid  wall  from 
the  end  of  the  nose  and  marking  the  distance  on  the  drill ;  then  by  allowing 
sufficient  for  the  penetration  of  the  wall  of  the  cavity,  we  know  exactly  the 
distance  beyond  which  the  drill  should  not  be  passed.  Ordinarily  the  enter- 
ing of  the  drill  into  the  cavity  is  at  once  perceived  by  the  operator.  When 
a  sufficient  opening  lias  been  made  by  the  drill  or  the  rongeur  (see  page  984), 
the  growths  or  other  diseased  tissues  are  removed  by  cui^ettement,  the  cavity 
is  cleansed  with  an  antiseptic  solution  and  packed  with  iodoform  or  sublimate 
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gauze,  as  in  the  case  of  tlie  ethmoid.  Afterward  the  cavity  requires  frequent 
irrigation  with  a  medicated  solution  until  the  parts  are  healed.  After  irriga- 
tion «f  the  cavity  the  head  should  be  held  downward  in  sucii  a  position  that 
the  (lavity  will  he  entiivly  drained. 

Disease  of  the  Frontal  Sinuses.— Di  sease  of  the  frontal  sinus  is 
almost  invariably  associated  with  disease  of  the  nasal  cavity — most  commonly 
polypoid  growths  or  enlargement  of  the  middle  turbinal— obstructing  the 
infundibuluin.  Empyema  of  the  frontal  sinus  is  most  frequent,  although  it 
may  be  the  seat  of  growths  and  degenerations.  The  disease  of  this  cavity 
is  indicated  by  the  flow  of  pus  from  the  upper  portion  of  the  semilunar 
hiatus,  and  by  pain  and  tenderness  to  pressure  over  and  around  the  eye. 

The  treatment  of  frontal-sinus  disease  is  by  drainage  and  injections  of 
medicated  solutions  into  the  cavity.  This  can  be  reached  by  two  routes : 
through  the  infundibidum  or  natural  oj)ening,  or  by  an  external  incision 
through  the  bony  wall.  Through  the  infundibulum  a  slender  silver  catheter 
may  be  passed  and  the  sinus  irrigated  and  medicated,  and  in  recent  cases  a 
cure  is  effected  in  a  short  tin)e  ;  but  in  chronic  cases  it  must  be  reached 
through  an  incision  in  the  outer  wall.  The  incision  should  be  made  along 
the  eyebrow,  and  the  tissues  raised  and  turned  backward  a  short  distance  to 
give  room  for  opening  the  bone.  The  cavity  is  best  entered  just  above  the 
supra-orbital  ridge  with  a  small  drill  run  by  electric  motor,  controlled  by  a 
foot-switch.  Through  this  opening  the  cavity  can  be  explored  and  its  size 
and  the  relations  of  its  walls  ascertained.  A  larger  drill  can  then  be  em- 
ployed, or  a  button  of  bone  taken  out  with  a  treplune,  or  the  portion  of  the 
wall  sawed  out  with  a  slender  saw,  as  in  opening  the  antrum.  Luc  adopts 
the  ])lan  of  making  a  vertical  incision  from  the  root  of  the  nose  upward  and 
so  raising  the  soft  parts  that  the  opening  through  the  bone  is  made  under  the 
flap  just  outside  the  median  line,  so  that  the  two  wounds  will  not  come  opposite 
each  other.  AVhen  the  opening  has  been  made,  the  cavity  is  curetted  or  dealt 
with  according  to  the  conditions  found.  A  Bryan  soft-rubber  drainage-tube 
is  then  inserted  through  the  natural  opening  into  the  nose,  the  flange  on  the 
head  of  the  tube  remaining  in  the  cavity  to  keep  the  tube  in  place,  and 
through  this  the  cavity  is  irrigated  and  medicated  from  below.  The  external 
wound  is  then  closed  in  the  usual  manner.  It  is  imjiortant  that  the  line  of 
the  incision,  when  horizontal,  be  made  along  the  line  of  the  eyebrow,  so  that 
the  scar  will  be  obscured  by  the  hair. 

TONSILLAR  OBSTRUCTIONS  IN  THE  NASO-PHARYNX  AND  FAUCES. 

The  most  frequent  obstructions  in  the  naso-pharynx  are  adenoid  growths 
or  enlargements  of  the  pharyngeal  tonsil  (see  page  952),  although  nearly 
every  known  variety  of  growth  is  encountered  in  this  region.  A  variety 
of  methods  is  employed  for  the  removal  of  these  growths,  as  curettement, 
the  use  of  cutting-  or  divulsion-forceps,  scraping  them  out  with  the  finger- 
nail, or  burning  them  away  with  galvano-cautery.  These  methods  are  ap- 
plicable to  the  diff^erent  conditions  of  the  growth.  When  it  is  one  rounded 
mass  it  is  best  removed  with  Lowenberg's  postnasal  adenoid  forceps,  having 
a  posterior  scooped  projection,  as  shown  in  Fig.  682.  When  composed  of 
independent  vegetations  scattered  about  the  pharynx  (Fig.  583),  the  simj)le 
ring-knife  or  Gottstein's  curette  may  be  chosen.  When  the  mass  is  soft  and 
spongy,  it  is  very  easily  scraped  away  with  the  finger  (Fig.  683)  or  with 
Darby's  artificial  fingernail-attachment.  When  it  is  firm  and  more  or  less 
pedunculated,  it  is  often  best  removed  with  a  postnasal  snare  curved  to  pass 
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up  belli  11(1  the  soft  palate.  In  children  the  use  of  a  general  anesthetic  is 
always  advisable  unless  there  is  some  counterindieation  to  its  use.  Chloro- 
form or  Sclileich's  mixture  is  the  most  satisfactory,  and  the  operation  as 
performed  by  the  writer  is  as  follows  : 

The  child  is  anesthetized,  a  mouth-gag  introduced — with  its  head  slightly 
dependent.  The  tongue  is  then  depressed  and  the  chosen  instrument  intro- 
duced behind  the  palate  and  the  growth  removed.  The  child  is  then  jjlaced 
on  the  side,  preferably  the  right,  if  the  operator  is  right-handed,  so  as  to  allow 
the  free  escape  of  the  blood  without  the  danger  of  its  being  inspired  into  the 
larynx.  The  vault  should  then  be  digitally  explored  to  determine  if  every 
part  of  the  growth  has  been  removed,  which  should  be  done  before  the  oper- 
ation can  be  considered  completed.    After  the  operation  the  vault  of  the 


Fig.  682.— The  Gottstein  curette  (its  blade  shown  also  above  to  the  left)  applied  for  the  removal  of 
the  pharyngeal  tonsil,  the  mouth  being  held  open  by  a  gag.  A  snare  is  also  shown  engaging  a  posterior 
turbinal  hypertrophy  through  the  naris.  The  Hartmann  curette  Is  shown  above  and  the  Lowenberg  for- 
ceps below,  to  the  right. 

pharynx  can  be  irrigated  with  a  postnasal  syringe,  using  a  bichlorid  solution, 
1  :  5000,  for  the  purpose  of  removing  blood  and  i^endering  the  parts  aseptic. 

Further  treatment  than  this  is  unnecessary,  and  often  this  can  be  dis- 
pensed with  by  thoroughly  cleansing  the  parts  with  an  alkaline  solution  used 
before  the  operation. 

In  operating  on  adults  anesthesia,  except  by  cocain,  is  rarely  required. 
After  the  growth  is  removed  the  conditions  that  may  have  resulted  from  the 
presence  of  the  growth,  such  as  deafness  and  the  imperfection  of  speech  in 
children,  must  be  properly  dealt  with. 

Formerly  the  galvano-cautery  was  frequently  emjjloyed  in  the  removal 
of  adenoid  growths;  but  the  danger  of  middle-ear  complications  attending 
its  use  in  the  postnasal  space  and  the  greater  or  less  difficulty  in  its  applica- 
tion, together  with  the  superiority  of  other  methods  has  caused  it  almost 
entirely  to  fall  into  disuse  for  this  purpose. 
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Harrison  Allen,  Hooper,  and  others  i-aise  the  ehild  into  a  sitting  pofiture 
for  operation  and  incline  it  ibrvvard  to  let  the  blood  How  from  the  month  and 
nose^  Allen  using  generally  the  alligator-forceps  through  the  nose,  guided  by 
the  finger  in  tiie  piiarynx,  which  is  able  also  to  squeeze  out  the  softer  masses 
as  well  as  tear  away  the  firmer.  After  the  central  mass  has  been  removed, 
Hartmann's  lateral-cutting  curette  (Fig.  682)  may  be  used  for  the  removal 
of  any  marginal  portions  remaining  in  Rosen  in  tiller's  fossse  or  elsewhere. 
When  there  is  recurrence  of  the  growth  it  is  due  to  some  portion  of  this 


Fig.  683.— Metal  nngcr-guanl,  serving  also  as  mouth-gag  during  digital  examination  and  erasion  in 
the  pharynx-vault.  Its  bevelled  end  can  wedge  open  the  teeth  if  set,  and,  while  fully  protecting  it  per- 
mits suthcient  motion. 

lymphoid  tissue  which  has  escaped  removal.^  In  exploring  and  operating 
with  the  finger  a  guard  (Fig.  683)  is  u.seful,  and  can  sometimes  supersede  a 
raouth-gag. 

The  removal  of  the  faucial  tonsil  is  called  for  in  cases  where  it  is 
enlarged  sufficiently  to  project  beyond  the  pillars  of  the  fauces  and  cause 
obstruction  or  act  as  a  foreign  substance,  or  when  the  tonsil  is  not  iiypertro- 
phied,  but  so  diseased  as  to  cause  irritation  of  the  fauces  and  more  or  less 
reflex  disturbance.  There  are  two  principal  methods  for  the  reduction  or 
removal  of  the  tonsil — destruction  by  means  of  caustic  substances  and  ex- 
cision with  cutting  instruments. 

The  caustics  employed  are  Vienna  paste,  chromic  acid,  nitric  acid,  nitrate 
of  silver,  chlorid  of  zinc,  and  the  galvano-cautery. 

Before  the  application  of  the  caustic  the  tonSil  should  be  anesthetized  with 
cocain,  or  by  the  injection  of  Wilson's  local  anesthetic  around  the  base  of  the 
structure.  Where  the  Vienna  paste  is  used,  it  is  applied  by  mixing  it  with 
water  to  the  consistency  of  a  thick  paste  and  rubbing  it  upon  the  tonsil  with 
a  small  glass  rod,  care  being  taken  that  no  paste  be  alloM'ed  to  droj)  into  the 
fauces. 

Nitric  acid  is  best  applied  with  a  very  small  pledget  of  cotton  wound  on 
the  end  of  a  probe,  as  may  the  saturated  solutions  of  the  other  caustics ;  or 
crystals  of  chromic  acid,  silver  nitrate,  or  chlorid  of  zinc  may  be  picked  up 
or  fused  on  the  end  of  a  probe. 

The  galvano-cautery  is  most  effectively  employed  by  ignipuncture,  using 
a  slender-pointed  electrode  (Fig.  568),  which  is  thru.st  into  the  tonsil  at  sev- 
eral different  places,  rather  than  burning  away  the  tonsil  in  toto. 

None  of  these  processes  is  to  be  recommended,  however,  except  as  a 
substitute  for  the  knife  when  its  use  is  not  permitted. 

The  only  positively  satisfactory  and  effective  method  is  excision.  This 

*  [While  some  recurrence  is  possible,  that  observed  is  generally  due  to  the  growth  toward 
the  free  median  space  of  adenoid  tissue  left  at  the  sides.  "Total  removal"  of  lymphoid  tis- 
sue, which  commonly  extends  into  the  Eustachian  tube,  is  neither  safely  possible  nor  desirable; 
but  all  that  is  obstructive  or  likely  to  become  so  should  be  removed,  preferably  by  expression, 
since  this  destroys  the  smallest  amount  of  mucous  membrane. — Ed.] 


.f<.[JlLO  LMlRUHfJILAL  SOGlt  ! 


TONSILLAR  OBSTRUCTIONS  IN  NASO-PHARYNX,  ETC.  1205 

may  be  done  with  a  bistoury,  witli  the  tonsillotome,  with  the  cold-wire  snare, 
or  with  the  galvano-eautery  C'craseur. 

The  bistoury  employed  should  Ix'  slightly  curved  and  have  a  blunt  probe- 
point  to  prevent  the  wounding  of  the  pillars  of  the  fauces  and  to  lessen  the 
danger  of  cutting  too  deeply.  The  tonsil  is  removed  by  grasping  it  with  a 
pair  of  forceps,  dragging  it  from  its  base,  and  cutting  off  the  diseased  jjortion. 
In  cases  of  flattened  or  lol)ulatcd  tonsils  the  bistoury  is  a  very  practical  instru- 
ment for  the  removal,  especially  in  adults,  although  in  many  cases  the  writer 
gives  preference  to  the  cold-wire  snare. 

In  children  where  the  tonsils  arc  found  jilump  and  rounded  the  tonsil- 
lotome of  Mathieu  or  Mackenzie  is  very  serviceable,  although  in  these  cases, 
also,  the  cold-wire  snare  is  preferable. 

In  the  use  of  the  tonsillotome  the  patient  is  seated  upright  and  the  head 
held  by  the  assistant.  The  tongue  is  depressed  and  the  ring  of  the  instru- 
ment is  passed  from  below  over  the  tonsil  and  well  in  behind  it  (Fig.  684). 


Fig.  684.— Diagram  showing  tlie  method  of  applying  the  Mackenzie  tonsillotome  (after  Hovell). 

The  assistant  presses  with  one  finger  on  the  outside  of  the  neck  directly 
over  the  tonsil,  forcing  it  inward  toward  the  fauces,  so  that  it  may  the  more 
fully  enter  the  ring,  and  the  guillotine-knife  is  then  carried  through  the  tissue, 
cutting  off  more  than  a  surface  slice. 

Before  the  tonsils  are  excised  they  should  be  thoroughly  liberated  from 
the  pillars  of  the  fauces  by  a  curved  blunt  instrument.  This  I  regard  as  an 
exceedingly  valuable  procedure,  as  the  tonsils  are  so  frequently  adherent  to 
the  pillars  that  unless  liberated  there  is  danger  of  cutting  the  enlarged  blood- 
vessels of  the  pillar,  which,  if  wounded,  may  bleed  profusely  or  cause  the 
alarming  hemorrhages  that  occasionally  follow  tonsillotomy  in  adults.^ 

When  portions  of  the  diseased  tonsil  escape  I'emoval,  it  is  frequently 
necessary  to  finish  the  operation  by  grasping  these  portions  with  vulsellura 
forceps  and  removing  them  with  the  cold-wire  snare  or  bistoury. 

In  cases  where  hemorrhage  is  apprehended,  the  tonsil  is  best  removed  by 
means  of  the  cold-wire  snare  or  galvano-eautery  6craseur,  as  in  no  instance 
has  hemorrhage  of  any  considerable  extent  followed  the  use  of  the  cold  snare. 

The  removal  of  the  tonsils  with  the  cold-Avire  snare  or  the  galvano-eau- 
tery snare  is  done  in  the  same  manner  as  the  removal  with  the  tonsillotome, 
except  that  the  tonsil  is  dra^vn  outward  with  a  pair  of  vulsellum  forceps 
passed  through  the  loop. 

Luc  of  Paris  and  Farnham  of  Boston  have  devised  punch-forceps  for 
the  removal  of  enlarged  tonsils,  which  I  have  found  in  some  cases  service- 
able, particularly  in  removing  remnants  of  tonsils  that  have  escaped  excision. 
Bliss  employs  scissors  to  dissect  away  the  entire  structure  and  Pynchon  does 
this  with  the  galvano-eautery  knife. 

^  J.  Wright  collected  from  literature  some  years  ago  31  cases  of  bleeding  after  tonsil- 
lotomy— 2  fatal ;  but  this  was  out  of  a  total  of  probably  100,000  operations. 
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In  the  removal  with  the  galvanic  snare  allowan(!e  sliould  be  made  in  the 
adjustment  of  the  loop  for  the  portion  of  the  tonsil  that  will  slough  away  as 
a  result  of  the  hurniiitr. 

In  case  of  hemorrhage  following  excision  of  the  tonsils  the  instrument 
alwa)^6  at  hand  and  generally  the  most  serviceable  is  the  two  large  fingers 
of  the  hand  corresponding  to  the  side  on  whicii  the  operation  is  performed. 
The  fingers  are  thrust  into  the  tonsil,  with  the  thumb  j)ressing  firmly  on  the 
outside  of  the  neck.  The  writer  has  never  seen  a  tonsillar  hemorrhage  that 
could  not  be  controlled  in  this  manner.  In  all  ordinary  cases  the  pressure 
for  a  short  time  will  suffice  for  the  complete  arrest  of  the  hemorrhage;  but 
if  there  is  a  tendency  to  recur,  pressure  can  be  exerted  in  the  same  manner 
by  Pendim's  instrument. 

With  our  present  knowledge  of  tonsillotomy,  the  wounding  of  the  deep 
blood-vessels  of  the  fauces  sufhciently  to  give  rise  to  such  alarming  hemor- 
rhages can  oidy  be  justified  or  excused  by  an  anomalous  distribution  of  the 
arteries,  which  ought  to  be  recognized  beforehand  by  palpation  or  by  their 
visible  pulsation  on  careful  inspection. 

Operations  on  the  I/ingnal  Tonsil. — When  the  enlargement  con- 
sists mostly  in  a  vascular  engorgenuiut,  tiie  best  method  of  reduction  is  with 
the  curved  galvano-cautery  electrode  having  a  slender  point.  By  the  aid  of 
the  laryngeal  mirror  the  large  vessels  can  be  singled  out  and  destroyed  sepa- 
rately by  burning  deej)ly.  On  healing,  the  contraction  of  the  tissues  will 
cause  obliteration  of  the  intervening  engorgement.  For  this  purpose  caustic 
agents  are  also  used,  such  as  chromic  acid,  nitric  acid,  and  Vienna  paste. 
These,  however,  are  not  to  be  advocated,  as  the  use  of  them  is  painful  and 
unnecessary. 

Where  the  enlargement  consists  in  hypertrophy  of  the  interstitial  connec- 
tive tissue,  it  is  best  removed  by  excision.  When  the  mass  is  more  or  less 
rounded  and  projecting,  I  have  found  the  instrument  devised  by  myself  and 
termed  a  lingual  tonsillotome,  as  represented  in  Fig.  685,  exceedingly  ser- 


FiG.  685.— Dr.  Roe's  lingual  tonsillotome. 


viceable.  The  lower  portion  of  the  ring  is  caught  under  the  lower  edge  of 
the  growth  between  it  and  the  epiglottis,  and  by  pressing  forward  and  down- 
ward the  mass  is  forced  through  the  opening,  when  the  blade  is  shoved  down 
and  the  whole  mass  severed,  leaving  a  smooth  surface. 
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In  cases  in  wliicli  the  hypertrophies  are  in  the  form  of  little  lobules  scat- 
tered about  the  base  of  the  tongue,  I  have  for  a  considerable  tinie  used  the 
cold-wire  snare  having  a  curved  stem  to  pass  over  the  base  of  the  tongue. 
But  a  small  portion  can,  as  a  rule,  be  removed  at  a  time,  consequently  a 
number  of  efforts  are  recpiired  to  remove  the  entire  mass.  This  method  is, 
however,  exceedingly  satisfactory,  causes  little  pain,  and  bleeding  is  rarely 
encountered. 

In  the  removal  of  these  growths  it  is  important  to  adjust  the  instrument 
by  aid  of  the  laryngeal  mirror,  the  tongue  being  drawn  forward  by  the  ])atient, 
in  order  to  avoid  injuring  the  epiglottis.  Every  portion  of  the  growth  shoidd 
be  removed,  for  if  one  or  two  small  lobules  remain  behind,  the  irritation  pro- 
duced may  be  nearly  as  great  as  that  caused  by  the  whole  mass. 

EVACUATION  OF  FAUCIAL  AND  PHARYNGEAL  ABSCESS. 

Quinsy  or  peritonsillar  abscess  is  rarely  if  ever  a  suppuration  of  tonsil- 
tissue,  as  it  was  formerly  considered,  although  generally  the  result  of  phleg- 
monous inflammation  from  tonsillar  infection.  Scarification  of  the  tonsil 
itself  is  in  most  cases  as  needless,  therefore,  as  in  retro-pharyngeal  abscess. 
Fluctuation  is  to  be  sought  by  palpation,  aided,  if  possible,  by  simultaneous 
ocular  inspection,  and  incision  should  be  made  as  soon  as  pus  is  detected  or  is 
clearly  unavoidable.  Harrison  Allen  probed  carefully  each  tonsillar  follicle, 
seeking  a  boggy  point,  and  could  often  thus  find  and  evacuate  the  first  drops 
of  pus,  to  the  great  shortening  of  the  affection.  The  relief  to  the  patient  may 
be  great  even  before  ])us  is  formed,  while  with  the  evacuation  of  the  abscess 
most  of  the  pain  and  distress  of  the  condition  is  at  an  end.  The  thin  region 
of  pointing  may  perhaps  be  better  recognized  by  touch  than  by  sight,  and 
pulsation  is  to  be  felt  for,  both  as  to  its  indication  of  the  proximity  of  large 
arteries  and  because  an  aneurysm  might  be  opened  by  mistake.  The  incision 
should  be  free,  usually  in  or  just  inside  of  the  anterior  half-arch  above  the 
tonsil,  entering  the  blade  nearly  half  an  inch  and  cutting  horizontally  in 
toward  the  median  line;  and  vigorous  use  of  the  probe  may  be  needed  to 
fully  enter  and  empty  the  flabby  sac.  Hot  syringing  with  mild  disinfecting 
solutions  is  usualy  advisable. 

In  the  retro-pharyngeal  abscess  it  is  easier  to  evacuate  the  cavity  ;  and 
lest  it  should  deluge  the  air-passages  and  perhaps  be  drawn  into  the  lungs, 
some  open  at  its  upper  rather  than  at  its  most  dependent  portion.  In  these 
cases  the  possibility  of  extrinsic  origin  in  adjacent  lymph-gland,  mastoid  or 
vertebral  suppuration  must  not  be  forgotten,  and  searc^h  should  be  duly  made 
for  any  such  condition.  Where  the  retro-pharyngeal  pointing  is  merely  acci- 
dental and  external  operative  intervention  is  needful,  it  may  be  better  to 
drain  outward  without  pharyngeal  opening.  In  any  of  these  cases  the  danger 
of  wounding  the  large  blood-vessels  of  the  neck  is  much  greater  than  in 
tonsillotomy. 

UVULOTOMY. 

It  frequently  happens  that  the  uvula  is  cut  away  because  it  is  the  sup- 
posed cause  of  irritation  which  in  reality  originates  from  diseased  conditions 
of  other  parts,  and  it  is  safe  to  affirm  there  is  no  organ  in  the  body  which  is 
so  often  abused  for  fancied  sins  as  the  uvula. 

It  occasionally  happens,  however,  that  the  uvula  requires  shortening,  and 
for  this  purpose  a  variety  of  instruments  have  been  devised  :  fenestrated 
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instruments  similar  to  the  tonsillotonie,  curved  scissors  with  the  ends  (loming 
together  first  so  as  to  prevent  its  slipi)in<>-  away,  and  others  liaving  a  pair  of 
chiws  to  seize  tiie  cut  portion  to  prevent  its  falling  into  the  larynx.  Some 
advise  the  use  of"  the  snare,  in  order  to  avoid  any  danger  of  hemorrhage, 
which  sometimes,  although  very  rarely,  occurs. 

The  sim])lest  and,  as  1  consider,  the  best  method  of  removing  the  elon- 
gated portion  of  the  uvula  is  to  grasp  the  end  with  a  pair  of  mouse-toothed 
forceps,  pulling  it  gently  forward,  and  with  a  pair  of  grape-vine  scissors  cut 
it  on  the  slant  so  that  the  cut  surface  looks  backward.  This  is  importiint 
for  two  reasons,  first,  it  prevents  food  from  coming  in  contact  with  the  cut 
stn'face,  and  it  directs  the  nnicus  or  fluids  from  the  nasal  space  forward  upon 
the  base  of  the  tongue,  thereby  preventing  it  from  falling  into  the  larynx. 

In  cutting  the  uvula  particular  care  should  be  exercised  not  to  cut  it  too 
short,  allowance  always  being  nuuh;  for  considerable  contraction  after  healing 
to  prevent  its  becoming  shorter  than  its  normal  dimensions. 

After  uvulotomy  some  cases  of  hemorrhages  have  been  reported.  Morgan 
collected  a  number  of  such  cases  scattered  through  medical  literature,  and 
devised  a  clamp  which  can  be  applied  to  the  end  of  the  cut  portion.  This 
the  writer  has  found  in  some  cases  exceedingly  serviceable. 

INTRALARYNGEAL  OPERATIONS. 

Papillomata  and  polypoid  growths  of  the  larynx  are  best  removed  by 
means  of  forceps,  such  as  Mackenzie's  (Fig.  686),  guillotine,  such  as  Stoerk's, 


Fig.  686.— The  Mackenzie  lateral  forceps  in  use  to  bite  off  a  polyp  of  the  right  ventricle. 

or  rongeurs,  such  as  Krause's.  The  choice  of  instrument  depends  much  upon 
the  form  and  seat  of  the  growth  and  the  facility  of  the  operator. 

The  removal  of  foreign  bodies  is  often  a  closely  similar  procedure,  both 
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being  guided,  as  a  rule,  by  the  mirror.  The  reversal  of  tiie  image  will  con- 
fuse an  inexperienced  laryngologist,  dnd  the  patient  may  need  some  drill  to 
secure  steadiness  and  the  co-operation  sometimes  required ;  so  some  prelimi- 
nary use  of  the  probe  is  a])t  to  l)e  useful.  Under  cocain  it  is  not  commonly 
dilticult  to  have  the  needful  quiet  for  one  or  more  attempts;  but  there  is 
room  for  the  exercise  of  the  highest  skill  if  prompt  and  full  success  is  to  be 
attained.  Ample  illumination  is  requisite,  since  much  light  will  be  cut  off  by 
the  instrument,  which  is  sometimes  made  with  fenestrated  jaws  to  lessen  tiie 
obstruction  to  the  view  at  the  critical  moment  of  seizing  tiie  object.  Stoerk's 
tube-forceps  with  its  pistol-grip  is  a  very  serviceable  instrument,  offering  the 
minimum  of  obstruction  and  irritation  by  reason  of  its  well-planned  curves. 
A  guarded  knife  is  sometimes  employed,  as  for  laryngeal  scarifications,  to  cut 
off  growths ;  and  the  use  of  the  chemical  or  galvano-cautery  has  been  else- 
wdiere  described  (see  page  1004).  Preparations  for  a  tracheotomy  should  often 
be  made  before  intralaryngeal  operations  are  undertaken,  since  dangerous 
dyspnea  or  actual  suffocation  might  at  any  time  supervene.* 

Laryngeal  stenosis  can  often  be  dilated  from  the  mouth  by  the  passage  of 
suitable  catheter,  by  divulsion  with  instruments  like  the  author's  dflator 


a  suit 


Fig.  687.— Roe's  laryngeal  dilator. 

(Fig.  687),  or  by  cutting  and  dilating,  for  which  many  instruments  have 
been  devised.    (iFor  Intubation  by  O'Dwyer's  method,  see  page  1029.) 

EXTERNAL  OPERATIONS  ON  THE  LOWER  AIR-PASSAGES. 

Tracheotomy,  Thyrotomy,  and  Pharyngotomy. — External  open- 
ing of  the  air-pas.sages  may  be  required  for  a  number  of  conditions,  chief  among 
which  is  the  prevention  of  suffocation  by  foreign  body,  false  membrane,  edema, 
abductor  paralysis,  or  neoplasm.  As  a  provision  against  the  entry  of  blood 
into  the  lungs,  it  maybe  done  preliminaiy  to  operations  not  otherwise  requir- 
ing it ;  and  its  previous  performance  when  the  larynx  is  to  be  removed 
divides  the  shock  of  that  operation  and  anchors  the  trachea  to  the  external 
wound  in  a  way  that  avoids  some  of  the  complications  of  the  after-treatment. 
The  need  for  it  may  be  so  sudden  that  little  preparation  is  possible,  and  use 
must  be  made  of  whatever  instruments  are  at  hand — even  a  penknife  having 

'  The  multiplicity  of  carefully-designed  instruments  for  operation  within  the  larynx  are 
evidence  of  how  much  may  be  attempted  in  this  difficult  field  by  the  expert  laryngologist. 
Yet  even  if  it  were  possible  here  to  refer  in  detail  to  these  procedures,  no  written  description 
could  materially  aid  the  practitioner  in  acquiring  the  dexterity  by  which  success  has  been 
achieved.    For  detail  as  to  the  removal  of  foreign  bodies,  see  page  1133. 
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been  successfully  employed  in  an  emergency.  Morell  Mackenzie  carried  an 
emergency  cannula,  the  split  obturator  of  which  contained  a  sterile  knife 
ready  for  immediate  use. 

Where  extreme  limitation  of  time  exists,  penetration  of  the  crico-thyroid 
membrane  is  u.sually  indicated,  for  this  structure  is  almost  subcutaneous  and 
generally  devoid  of  vessels  likely  to  cause  troublesome  hemorrhage.  Addi- 
tional space  may  be  gained,  if  required,  by  cutting  u])ward  into  the  thyroid 
or  downward  tlirough  the  cricoid ;  but  without  this  a  sufficient  respiratory 
opening  can  be  gained  for  the  emergency,  and  more  extensive  operation  in 
this  region  is  at  great  risk  of  permanently  im])airing  the  voice. 

Tracheotomy  is  generally  to  be  preferred  if  a  persistent  opening  and  the 
wearing  of  a  cannula  is  called  for ;  and  the  oi)ening  may  be  made  high  or  low, 
as  the  conditions  of  the  case  dictate.  The  presence  of  the  thyroid  gland  and 
its  vessels  generally  complicates  the  matter,  and  the  fatness  of  the  neck  in- 
creases the  annoyance  caused  by  the 
tube,  especially  if  the  opening  is  low 
down,  where  the  trachea  is  deeper 
and  remains  of  the  thymus  gland 
are  present  in  the  very  young.  Yet 
the  low  operation  is  generally  pre- 
ferred because  the  space  above  the 
isthmus  of  the  thyroid  is  small ; 
and  it  is  a  decided  complication  to 
have  to  secure  this  structure  with 
double  ligatures  and  divide  it  to 
make  room  (Fig.  688).  The  isth- 
mus generally  covers  the  second, 
third,  and  fourth  tracheal  rings, 
and  a  process  may  extend  up  to 
the  hyoid.  The  simplest  method 
of  hastv  tracheotomv  is  that  of 
Durham,  who  lightly  grasps  the 
trachea  between  the  thumb  and 
finger,  pressed  down  until  both  ca- 
rotids are  felt,  and  then  dissects 
down  upon  it  as  it  presses  forward 
into  the  wound.  The  veins,  en- 
gorged by  the  impeded  respiration, 
are  generally  easily  seen  and  pressed 
aside,  and  the  trachea  is  quickly 
laid  bare  and  opened,  either  directly 
or  after  fixing  and  lifting  it  with  a 
tenaculum.  By  Bose's  method  the 
median  skin-incision  is  crossed  by 
another  at  the  level  of  the  crico-thyroid  membrane,  laying  this  bare,  and  the 
undivided  structures  in  front  of  the  trachea  are  peeled  down  sufficiently  to 
give  access  to  it.  As  it  is  important  to  incise  the  trachea  in  the  median 
line,  great  care  should  be  taken  to  place  the  patient's  neck  and  trunk  straight, 
with  the  head  drawn  back  over  a  rolling-pin  or  other  firm  support  and 
immovably  held  there.  In  case  of  foreign  body  a  retractor  similar  to  a  nasal 
speculum  may  be  used  to  hold  the  trachea  open,  or  a  suture  may  be  passed 
through  each  side  of  the  tracheal  wound  and  drawn  upon  whenever  cough- 
ing promises  to  expel  the  obstructing  object.    Such  threads  are  a  very  great 


Fig.  688. — The  trachea,  larynx,  and  hyoid  region, 
with  the  divided  thyroid  glaiid  and  the  veins  adja- 
cent: the  innominates  are  shown  emptying  into  the 
cava  and  receiving  the  median  (Jlf )  and  inferior  (J,  I) 
thyroid  veins ;  the  superior  (s,  s)  and  middle  (to,  m) 
thyroid  veins  empty  into  the  jugular  (Faraboeuf ). 
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aid  in  placing  tlio  cannula  in  position  at  the  lirst,  and  still  more  if  it  is  to 
bo  replaced  later  after  withdrawal  for  any  cause ;  so  Bosworth  advises  them 
as  a  rule.  A  portion  of  one  or  more  rings  may  be  resected  in  order  to  secure 
a  gaping  wound,  and  the  margin  of  the  traciieal  and  cutaneous  wound  on 
each  side  can  be  stitched  together  and  a  tube  thus  dispensed  with. 

Usually  the  operation  can  be  performed  with  deliberate  division  of  suc- 
cessive layers  of  the  overlying  tissues  upon  a  grooved  director,  with  all  pos- 
sible blunt  dissecting,  until  the  trachea  is  bared  at  the  desired  point  and  all 
bleeding  vessels  secured  by  compression  or  ligation.  Then  with  a  tenaculum 
a  firm  and  central  hold  of  the  trachea  is  secured  and  the  knife-point  entered 
and  the  needful  incision  made  upward  and  rather  from  within  outward. 
Turning  the  knife-blade  will  separate  the  lips  of  the  wound,  while  the  finger- 
tip above  will  hold  wide  the  external  wound  and  prevent  blood  from  being 
drawn  in  with  the  first  deep  gasping  inspiration.  Tlie  cannula  may  now  be 
slipped  in  along  the  finger,  and  its  obturator,  if  used,  promptly  withdrawn  as 
soon  as  it  is  in  the  trachea.  The  tube  is  then  secured  in  place  by  tying  the 
tapes  attached  to  its  neck-plate  around  the  patient's  neck ;  and  the  external 
wound,  if  large,  may  be  narrowed  or  closed  around  the  tube  by  sutures. 

General  anesthesia  is  often  quite  unnecessary,  as  the  patient  is  sufficiently 
narcotized  by  the  semi-asphyxiation.  Chloroform  is  generally  preferred  be- 
cause less  irritating  to  the  air-passages  and  less  liable  to  cause  vomiting,  with 
its  dangers.  Much  care  must  be  given  to  secure  due  warmth  and  moisture 
of  the  air  entering  by  this  shortened  route,  for  fear  of  pneumonia,  which  may 
supervene  from  this,  as  from  inspired  blood,  and  may  rob  the  operation  of 
its  life-saving  value.  [Steam-soaked  air  may  be  needless  or  even  harmful,  but 
the  room  should  be  warm  and  certainly  not  too  dry.]  Artificial  respiration 
may  be  required  to  start  breathing  [or  to  continue  it  if  it  should  be  interrupted 
after  the  first  free  inspiration,  as  will  occasionally  happen,  as  if  from  shock, 
on  the  free  entrance  of  air]  ;  and  the  patient  may  need  judicious  stimulation 
for  hours  or  days  in  order  to  rescue  him  from  the  profound  carbonic-acid 
poisoning  which  has  taken  place  during  the  apnea.  The  inner  tube  must  be 
removed  and  cleansed  M'henever  impeded  by  mucus  or  false  membrane,  and 
a  feather  may  be  passed  through  the  cannula  and  down  into  the  bronchi  to 
remove  collections  and  to  stimulate  cough. 

The  operation  may  be  exceedingly  simple  and  easy,  or  may  be.  as  charac- 
terized by  Billroth,  one  of  the  most  difficult  in  surgery.  Three  or  four 
assistants  are  desirable,  each  of  whom  must  give  full  attention  to  his  own 
duty,  although  it  be  the  simple  part  of  maintaining  the  head  and  neck  in 
exact  position.  Full  illumination,  best  secured  by  the  concave  forehead- 
reflector,  is  essential  to  the  most  skilful  work.  There  must  be  no  flurry  or 
clumsiness  at  the  crucial  moment  of  introducing  the  tube,  for  many  an  oper- 
ation has  failed  at  this  point — serious  damage  being  done  to  the  tissues, 
bleeding  reawakened,  or  fiilse  membrane  pressed  down  and  impacted.  The 
Trousseau  double  tube  with  its  quadrant-curve  is  theoretically  inferior  to 
the  more  right-angled  and  adjustable  tube  of  Durham  ;  but  it  is  the  one 
most  often  employed  by  Americans.  A  well-made  soft-rubber  tube  can  have 
ample  lumen  and  be  much  more  comfortable  to  the  patient  and  less  likely  to 
cause  sloughing  from  pressure.  Fenestrated  tubes  may  permit  and  even  cause 
ingrowth  of  granulations,  with  troublesome  resulting  erosion ;  while  such 
construction  is  needless  since  enough  air  generally  pa'sses  around  the  cannula 
to  furnish  sufficient  bi'eath  for  phonation.  Where  bleeding  is  to  be  especially 
guarded  against,  Trendelenbui'g's  or  Gerster's  dilatable  tube  may  be  used  ; 
but  a  tight-fitting  single  tube  can  serve  the  same  temporary  purpose,  and 
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give  place  to  one  of  better  size  at  the  close  of  the  operation.  Four  sizes  of 
tubes  should  be  available,  having  an  external  diameter  of  ten,  nine,  seven, 
and  five  inillinieters  rcsjjectively. 

The  removal  of  the  tracheotoniy-tube  after  its  purpose  lias  been  served 
may  prove  quite  a  ti'oublesome  matter,  for  the  patient  may  have  such  severe 
dyspnea  as  to  compel  its  reintroduction,  and  this  may  l)e  difficult  or  even 
impossible  through  the  narrowed  wound,  necessitating  enlargement  of  it  or 
resort  to  intubation.  As  the  trouble  may  be  largely  hysterical,  there  is  room 
for  much  tact  in  forestalling  or  overcoming  it;  and  careful  laryngoscopic 
examination  should  be  made,  if  possible,  before  this  removal  is  attempted, 
to  make  sure  that  the  parts  are  in  condition  to  resume  their  function. 

Thyrotomy  '  or  laryugo-fissure,  often  with  preliminary  tracheotomy,  may 
be  needed  for  the  extirpation  of  broad-based  growths  or  for  foreign  bodies 
impossible  of  removal  by  intralaryngeal  methods.  The  cutaneous  incision  is 
to  be  made  as  for  a  high  tracheotomy,  from  the  hyoid  bone  to  the  cricoid 
ring ;  the  rostrum  of  the  thyroid  is  laid  bare  and  divided  centrally  by  grad- 
ually deepening  cuts  or  by  sawing  if  calcified.  The  mucous  membrane 
should  be  exposed  and  all  structures  external  to  it  divided  and  bleeding 
controlled  before  it  is  incised  and  the  larynx  opened,  for  very  troublesome 
cough  will  be  excited.  The  larynx-cavity  should  be  entered  from  below 
under  good  illumination  with  the  forehead-mirror,  so  that  the  vocal  cords 
shall  be  seen  and  injury  of  them  avoided.  The  purpose  of  the  operation  in 
extirpation  of  a  growth  or  other  step  is  to  be  then  carried  out  after  careful 
orientation,  and  the  parts  are  brought  together  with  all  possible  accuracy 
with  silkworm-gut  sutures,  the  skin-wouncl  being  separately  stitched.  The 
voice  may  be  lost  or  permanently  impaired  by  the  operation,  or  not  regained, 
as  it  sometimes  might  be,  after  consummate  intralaryngeal  work;  yet  if  this 
latter  is  impracticable,  the  procedure  is  fully  justified. 

Subhyoid  pharyngotomy  may  be  needed  to  gain  free  access  to  the  supra- 
glottic  space  or  the  entrance  of  the  esophagus,  and  the  opening  may  be  made 
immediately  below  the  hyoid  bone  or  just  above  the  thyroid  cartilage.  The 
incision  is  made  at  the  chosen  level  and  from  one  sterno-mastoid  to  the  other, 
and  carried  down  through  the  muscles  until  the  thyro-hyoid  membrane  is 
freely  exposed.  This  is  entered  laterally,  and  the  epiglottis  brought  to  view 
and  drawn  out  of  the  wound  after  sufficient  enlargement,  when  the  region 
should  be  open  to  free  access.  If  found  requisite,  the  incision  can  be  carried 
down  along  the  sterno-mastoid  as  a  lateral  pharyngotomy  or  esophagotoray. 
Great  fear  was  at  one  time  entertained  as  to  any  injury  or  removal  of  the 
epiglottis  ;  but  numberless  cut-throat  injuries  have  demonstrated  that  it  may 
be  lost  by  injury  as  by  disease  with  little  serious  result.  Yet  feeding  should 
be  by  tube  (see  page  1032)  or  by  rectum  for  several  days  after  this  operation. 

Bxtirpation  and  Resection  of  the  I/arynx. — Malignant  growths 
of  the  larynx  rarely  admit  of  thorough  extirpation  by  endo-laryngeal  methods, 
and  as  a  speedily  fatal  result  with  great  suifering  is  the  only  natural  outlook, 
severe  operative  measures  are  justified  in  their  removal.  [When  very  limited, 
it  may  be  feasible  by  laryngo-fissure  to  extir]:)ate  the  growth  with  ])reserva- 
tion  of  the  structure  and  the  voice ;  but  partial  or  total  excision  is  generally 
needful  if  thoroughness  is  to  be  secured.  This  last  is  a  serious  measure, 
demanding  much  surgical  skill  and  resource,  which  is  often  best  done  by  the 

*  [The  facile  laryngoscopic  operator  will  employ  it  more  rarely  than  one  less  expert,  and 
seems  a  little  apt  to  decry  it  as  needless  and  iinduly  risking  the  voice  ;  but  skilfully  done  it 
ought  to  entail  only  legitimate  risks,  due  rather  to  the  condition  calling  for  it  than  to  the 
operation  itself. — Ed.] 
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general  surgeon  rather  than  tlio  laryngologist  (sec  page  1113);  yet  many  are 
better  conversant  with  their  cases  than  another  can  quickly  become,  and  suf- 
ficiently versed  in  operative  technic  to  make  it  well  that  they  should  direct 
if  not  perform  the  operation.] 

Preliminary  tracheotomy  is  generally  advisable,  and  the  patient  may  be 
allowed  to  recover  fully  and  become  habituated  to  the  change  before  the 
graver  intervention ;  although  as  performed  by  Perier  and  by  Keen  tracheot- 
omy is  not  previously  done.  The  larynx  and  n])per  portion  of  the  trachea 
are  sufficiently  bared  after  free  median  incision  and  the  grooved  director 
passed  behind  the  trachea,  through  the  front  of  which  a  strong  suture  is 
passed  just  below  the  point  selected  as  the  lower  limit  of  the  excision. 
Traction  upon  this  thread  holds  the  trachea  forward  while  it  is  cut  across, 
and  then  draws  it  out  of  the  wound  ;  and  a  tightly  fitting  curved  cannula  is 
inserted  and  secured  by  tying  the  suture  to  a  cleat  upon  it  (Fig.  689).  The 
anesthetic  is  transferred  to  this  opening,  while  the  larynx  is  lifted  by  a 
tenaculum  and  dissected  up  free  from  the  esophagus  and  its  upper  attach- 
ments, and  the  excision  completed  according  to  the  special  requirements  of 
the  case.    The  trachea  is  stitched  above  the  sternal  notch  into  the  wound, 


Fig.  689.— Extirpation  of  the  larynx  by  Perier's  method.  The  severed  trachea  is  plugged  with  a  tight 
cannula,  and  the  larynx  is  lifted  and  dissected  free  from  below. 

which  is  completely  closed  elsewhere  if  possible,  the  cannula  being  retained 
or  not  as  the  case  seems  to  require.  An  artificial  larynx  may  be  later  em- 
ployed, although  some  patients  have  been  able  to  talk  without  it. 

Partial  resection — e.  g.,  excision  of  one  side  of  the  larynx,  is  regarded  as 
a  much  less  grave  procedure,  which  Bosworth  advises  as  a  first  step  after 
exploration  by  laryn go-fissure,  and  if  the  growth  appears  limited  to  that  side  ; 
while  J.  N.  Mackenzie  urges  that  the  extirpation  should  bo  as  total  as  of  the 
breast,  and  should  include  all  suspicious  neighboring  lympliatics. 

In  all  these  operations  placing  the  patient  in  the  Trendelenburg  position 
may  facilitate  the  procedure  and  greatly  reduce  its  risks.  Shock  is  to  be  met 
by  full  employment  of  injection  or  transfusion  of  warm  neutral  salt-solution  ; 
and  in  case  of  carbonic-acid  intoxication,  simultaneous  venesection  with  free 
bleeding  has  been  employed  with  apparent  advantage. 
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Abducens  nerve,  paralyeis  of, 
511,  513 
paralysis,  511 
spasm,  511 
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relation  of  adduction  to,  157 
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of,  1167 
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Aberration,  107,  108,  230 

in  skiascopy,  206 

spherical,  88,  96 
Ablepharia,  241 

Abscess,  chronic  encysted  ton- 
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epidural,  from  tympanic  in- 
flammation, 756.  See 
Pachymeningitis  externa. 
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evacuation  of,  1198 
prognosis,  801 
symptoms,  900 
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of  sclera,  330 

of  turbinal  body,  evacuation 
of,  1198 

pharyngeal,  evacuation  of, 
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post-aural,  750 

prelachrymal,  268 

subdural,  from  tympanic  in- 
flammation, 758 
Absence  of  nose,  operation  for, 
1184 

Abstraction  of  blood  in  acute 

otitis  media,  721 
Accessory  sinuses  of  nose,  anat- 
omy of,  966 
di.seascs  of,  966 
optic-nerve    lesions  from 
affections  of,  454 
Accommodation,  94,  134,  155 
amplitude  of,  1.36,  155 
in  emmetropia,  136 


Accommodation,  amplitude  of, 
in  hyperopia,  137 
in  myopia,  137 

efiect  of,  on  pupillary  contrac- 
tion, 148 

Helmholtz's  theory  of,  134 

involuntary,  216 

mechanism  of,  95 

paralysis  of,  from  ptomain- 
poisoning,  465 

range  of,  136 

region  of,  155 

relation  of,  to  refractive  oph- 
thalmoscopy, 200 
relations  of  age  to,  138 
relative,  137,  155 
relaxed,  213 
spasm  of,  213,  216 
tone  of,  184 

Tscherning's  theory  of,  135 
voluntary,  216 
A.  C.  E.  mixture,  542 
Acetanilid  in  chronic  suppura- 
tion of  middle  ear,  689 
in  laryngeal  tuberculosis,1048 
Acetic  acid  in  chronic  naso- 
pharyngitis, 952 
Achromatopsia,  457 
Aconite,  459 
in  acute  catarrhal  pharyn- 
gitis, 940 
in  acute  rhinitis,  893 
in    laryngeal  tuberculosis, 
1048 

tincture  in  acute  otitis  media, 
720 

in  neuralgia  of  pharynx, 
1153 

Aconitia  in  acute  naso-pharyn- 

gitis,  948 
Acoumeter,  668 
Acoustic  crest,  618 

hysteria,  symptoms,  776 
nerve,  atrophy  of,  769 
degeneration  of,  769 
diseases  of,  pathology,  769 
origin  and  distribution  of, 
621 

neurasthenia,  symptoms,  776 
treatment,  781 
Acromegaly,  438 
Actual  cautery,  252 
application  of,  567 
in  corneal  ulcers,  315 
Acuity  of  vision  of  peripheral 

parts  of  retina,  168 
Acute  aflections  of  larynx  and 
trachea,  985 
of  nose,  891 

of  tympanic  cavity,  715 
catarrhal  laryngitis,  985.  See 

Laryngitis. 
catarrhal    pharyngitis,  939. 

See  Pharyngitis. 


Acute  catarrhal  tracheitis,  996 
circu  niton  si  liar  inflamma- 
tion, 925 
croupous  tonsillitis,  925 
edematous  laryngitis,  988 
lacunar  tonsillitis,  922.  See 

Tonsillitis. 
mastoiditis  interna,  749 
myringitis,  713 
naso-pharyngitis,  947 
otitis  media.  See  Otitis  media. 
parenchymatous  tonsillitis, 

923.    See  Tonsillitis. 
perichondritis  of  larynx,  995 

of  septum,  899 
phlegmonous  laryngitis,  988 
post-nasal  catarrh,  947 
purulent    inflammation  of 

middle  ear,  660 
rhinitis,  891.    See  Rhinitis. 
sinusitis,  969,  972 
supraglottic  laryngitis,  986 
tonsillar  inflammations,  922 
ulcerative    tonsillitis,  927. 

See  Tonsillitis. 
uvulitis,  937 
Adam's  apple,  816 
Adams's  nasal  truss,  1122 
operation  for  deviated  sep- 
tum, 917 
operation  for  shortening  lid- 
border,  551 
septum  forceps,  1192 
Addison's  disease,  330 
Adduction,  157,  497,  603 
associated,  503 
relation  of  abduction  to,  157 
Adenoid  growths,  removal  of, 
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hypertrophy,  etiology,  850 

examination  for,  867 
vegetations,  952.    See  Lym- 
phoid hypertrophy. 
otitis  media  from,  718 
Adenoma  of  caruncle,  304 
of  ciliary  body,  490 
of  eyelids,  248 
of  lachryihal  gland,  263 
of  larynx,  1108 
of  nose,  1085 
of  oro-pharynx,  1096 
of  trachea,  1115 
Aditus  ad  antrum,  628 
Advancement,  590 
accidents  and  complications, 
594 

of  capsule,  594 

to  correct  faulty  strabismus 

operations,  590 
After-brain,  19 
After-cataract,  389 
After-images,  498 
Age  ill  etiology  of  car-disease, 
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Agncw's  hident,  867 
Air,  index  of  refraction  of,  92 
Air-condiiction,  testing  of,  6()!) 
Air-pas.siigcs,  catarrlial  iullani- 

malion  of,  8-14 
croupous    inflammatiou  of, 

848 

dii)litlieritic  inflammation  of, 
848 

diseases  oi",  symptomatology, 
851 

examination  of,  855 
leprosy  of,  lOUO 
lupus  of,  1057.    See  Lupus. 
operations  ujiou,  1180 
physiology  of,  835 
sypliilis  of,  1007 
upper,  aUectious  of,  prognosis, 
889 

anatomy,  844 

diseases  of,  general  thera- 
peusis  of,  874 
local  treatment,  881 
gouty  aflections  of,  general 

therapeusis,  875 
neoplasms  of,  1075 
neurosis  of,  1140 
rheumatic    conditions  of, 
treatment,  874 
Ala  nasi,  abscess  of,  901 
retractor  for,  8G0 
of  tiiyroid  cartilage,  816 
AlsB  nasi,  collapse  of,  operation 
for,  1183 
expansion  of,  operatiou  for, 
1183 

restoration  of  defects  of, 
1187 

Albinism,  351,  469,  520 
Albolene  in  empyema  of  maxil- 
lary sinus,  972 
Albuminuria,  390,  391,  416,  458 
Albuminuric  retinitis,  416.  See 

Retinitis,  alMminnric. 
Alcohol,  441,  448,  459 

as  an  antiseptic,  540,  541 

in  aspergillus  of  ear,  686 

in  diphtheria,  994,  1020 

in    larvngeal  tuberculosis, 
1048 

sprays,  882 
Alcohol-amblyopia,  460 
Allantiasis,  465 
Alum  in  atrophic  rhinitis,  964 

in  chronic  rhinitis,  909 

in  epistaxis.  903 

spray  in  laryngeal  tubercu- 
losis, 1050 
Amacrine  cells,  74 
Amaurosis,  472.    See  also  Am- 
blyopia. 

from  quinin,  463 

partialis  fugax,  483 

traumatic,  360 
Amblyopia,  4.57,  472.    See  also 
Amaurosis. 

congenital,  457 

exanopsia,  4.57,  .504 

from  abuse  of  drugs,  459 

from  lead,  462 

from  loss  of  blood,  459 

glycosuric,  4.58 

hysterical,  466,  485 

malarial,  4.59 

of  the  visual  field,  470 

pretended,  466 

reflex,  458 


Amblyopia,  toxic,  441,  448,  460, 
477 

etiology  and  i)athology,  460 
tri'atment,  462 
traumatic,  360,  364 
uremic,  458 
American  catarrh,  948 
Ametrometer,  207 
Ametropia,  212 

axial,  lengtiiening  or  short- 
ening of  eye  in,  178,  201 
fre(iuency  of,  213 
Ammonia    in    catarrhal  tra- 
cheitis, 997 
in  laryngismus  stridulus,  995 
Ammonium  chlorid  in  chronic 

laryngitis,  1004 
Ammonol  in  acute uaso-pharyn- 

gitis,  948 
Amplitude  of  sound-waves,  635 
Aniyl  nitrite  in  embolism  of 
central    retinal  artery, 
408 

in  laryngismus  stridulus, 
995 

in    subglottic  laryngitis, 
988 

Amyloid  degeneration  of  lar- 
ynx, 1108 
disease  of  conjunctiva,  296 

Amyoti'ophic  lateral  sclerosis, 
477 

Anagnostakis-Hotz  operation 

for  (entropion,  549 
Anemia,  149,  246,  339,  352,  372, 
399,  400,  421 
of  labyrinth,  etiology,  770 
patlioh)gy,  766 
symptoms,  774 
treatment,  780 
Anesthesia,  local,  542 
general,  542 
nasal,  1143 
of  larynx,  11.54 
of  pharynx,  1151 
Aneurism,  151,  406 
of  central  artery  of  retina, 
410 

Angioid  streaks  in  retina,  427 
Angioma  of  auricle,  696 
operation  for,  783 

of  choroid,  493 

of  drumhead,  714 

of  eyelids,  248 

of  iris,  489 

of  larynx, 1108 

of  nose,  removal  of,  1197 

of  orbit,  531 
Angle  alpha,  96,  128,  129 

beta,  96 

gamma,  96,  128,  129 

of  incidence,  104,  105,  106 

of  refraction,  104,  105,  106 

of  strabismus,  .505 

visual,  1.38,  139 
Angled  knives  for  intratym- 

panic  operations,  790 
Aniridia,  .3,33 

traumatic,  .362 
Anisocoria,  150 
Anisometropia,  231 

correction  of,  232 
Ankyloblepharon,  256,  563 

congenital,  241 
Ankylosis    of    foot-plate  of 
stapes  with  oval  window, 
660 


Ankylosis,  stirrup-,  660 
Aunulus  tynii)anicus,  622 
Anomalies    of  ear-secretion, 

treatment,  (iH4 
Anoi)hthuhn()s,  4.55,  523 
Anosmia,  1140 
in  disea.se  of  upper  air-pas- 
sages, 852 
prognosis,  1141 
treatment,  1141 
Anterior   eiiamber,  anomalies 
of,  343 
develo])ment  of,  27 
foreign  bodies  in,  344 
irrigation  of,  after  cataract- 
extraction,  394 
nasal  aperture,  832 
pillar  of  fauces,  814 
Anthrax  pustule  of  the  eyelids^ 
242 

Antipyrin,  449,  460 
in  acute  rhinitis,  893 
in  acute  tonsillitis,  925 
in  diphtheria,  1029 
in  epistaxis,  903 
in  sarcoma  of  soft  palate, 
1099 

Autisei)sis  in   ocular  surgery, 

539,  540,  541,  574 
Antiseptics  used  in  ophthalmic 

work,  .540,  541 
Antitragicus  muscle,  636 
Antitoxic  unit,  1025 
Antitoxin,  diphtheria,  dose  of^ 

1024 

injurious  elTects  of,  1023 
preparation  of,  1020 
site  of  injection,  1025 
testing  of,  1025 
in  dii)litheria,  995,  1020 
in  diphtheria  of  conjunctiva, 
286 

in  membranous  rhinitis,  898 
Antitoxin-syringe,  1025,  1026 
Antrum,  function  of,  639 

irregularities    of  formation 
of,  793 

malignant  neoplasms  of,  1090 
maxillary.      See  Maxillary 

antruvi. 
of  Highmore,  abscess  of,  438 
anatomy,  966 
empyema  of,  968 
of  mastoid,  632 
opening  of,  793 
operation,  793 
sarcoma  of,  1090 
Aortic  insuflicieucy,  149 
Aphagia,  853 
Aphakia,  34.3,  395 
congenital,  397 
value    of  ophthalmometry 
in.  198 
Aphakial  hyperopia,  215 
Aphonia,  hysterical,  1170 

in    laryngeal  tuberculosis, 
10.39 

in  nodular  laryngitis,  1005 
spastica,  11.58 
Aphtliongia  laryngea,  1158 
Aprosexia  from  nasal  obstruc- 
tion, 8.52 
in   condensing  mastoiditis, 
752 

in  lymphoid  hypertrophy  in 
pharynx,  95.5 
Apsithyria,  1167 


Aqua  calc'is  in  diphtheria,  994 
chloriiii,  280,  282,  285,  293, 
541) 

intraocular,  injections  of, 
399 

Aqueduct,  vestibuhir,  623 

of  Sylvius,  19,  9(5 
Aqueous  humor,  86,  87,  89 

index  of  refraction  of,  89, 
92 

Aquocapsulitis.     See  Keratitis 

punctata. 
Arachnitis    from  ear-disease, 

operation  for,  801,  803 
Arachnoid    sheath    of  optic 

nerve,  79 
Arcus  senilis,  50,  326 

senilis  lentis,  389 
Area  Martegiani,  83 

olfactory,  807 
Argamblyopia,  457 
Argyll-Robertson  symptom, 
149,  150 
reversed,  150 
Argyll-Robertson's  operation 

for  senile  ectropion,  531 
Argyria,  conjunctival,  304 
Argyrosis,  304 
Aristol,  252 

in  atrophic  rhinitis,  964 
in  chronic  myringitis,  714 
in  eczema  of  auricle,  693 
in  inflammation  of  auditory 

canal,  705 
in  injuries  of  drumhead,  713 
iu    laryngeal  tuberculosis, 

1050,  1051,  1052 
in  polypi  of  auditory  canal, 
706 

in  syphilis  of  air-passages, 
1074 

in  vrounds  of  auditory  canal, 
708 

Arlt's  operation  for  cicatricial 

ectropion,  552 
Arsenate  of  iron  in  laryngeal 

tuberculosis,  1048 
Arsenic.  460 
in  aflectious  of  upper  air- 
passages,  886 
in  eczema  of  ear,  685 
in    laryngeal  tuberculosis, 
1048 

in  lupous  laryngitis,  1068 
in  lupus  of  pharynx,  1059 
iu  nasal  and  pharyngeal  tu- 
berculosis, 1057 
Arteria  centralis  rctinse,  78 

thyroidea  ima,  825 
Arterial  pulsation  in  glaucoma, 
374 

sclerosis,  420,  445 
Arteries,  anterior  ciliary,  86,  87 

ciliary,  86,  143 

long  ciliary,  86 

of  pharynx,  814 

palpel)ral,  .36 

posterior  ciliary,  86 

short  ciliary,  86 
Artery,     aberrant  choroido- 
retinal,  190 

central  retinal,  24,  86 

hyaloid,  24.    See  Hyaloid  ar- 
tery. 

Articulation,  841,  1176 
Artificial  eye,  introduction  of, 
599 
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Artificial  eye,  operation  for  sup- 
port of,  573 
larynx,  84.'! 

ripening  of  cataract,  295 
Ary-epiglottic    folds,  develop- 
ment of,  809 
examination  of,  871 
Arytenoid  cartilages,  818 
doveloinnent  of,  809 
mu.scle,  822 

in  voice-i)n)(luction,  1173 
Arytenoideus,  paralysis  of,  1168 
Asch's  hollow  splint,  919 
operation  for  deviated  sep- 
tum, 918 
Aspergillus  fumigatus,  614d 

in  corneal  ulcers,  314 
Aspergill US-mycosis,  704 
pathology,  657 
treatment,  686 
Associated  action  of  pupils,  148 

movements  of  eyes,  500 
Asthenopia,  409,  510 
from  drugs,  466 
neurastlienic,  410,  485 
tarsal,  140 
toxic,  466 
Asthma  in  chronic  hypertrophic 
rhinitis,  907,  908 
Millar's,  986 
spasmodic,  1148 
treatment,  1149 
Astigmatic  eye,  principal  merid- 
ians of,  224 
eyes,  vision  of,  224 
pencil,  distribution  of  rays 

and  focal  lines  in,  127 
surfaces  and  pencils,  126 
Astigmatism,  .")0,  127,  212,  224, 
327,  333,  3.52,  392,  409,  457 
after  cataract-extraction,  396 
against  the  rule,  198,  226 
changes  in  cornea  caused  by, 
226 

classification,  127 
combinations  of   lenses  for 

correcting,  228 
compound,  127 
compound  hyperopic,  227 
compound  myopic,  227 
correction  of,  227 
determined  by  trial  lenses, 

208 

following  cataract-extraction, 
226 

following  iridectomy,  226 
from  |)terygium,  297 
from  spasm  of  ciliary  muscle, 
365 

glasses  for,  229 
hyperopic,  127 
irregular.  224,  231,  324 

skiascopy  in,  207 
lenses  for  correction  of,  128 
measured  with  opbthalmo- 

scope,  200 
mixed,  127,  227 
myopic,  127 

nervous  disturbances  caused 

by,  226 
oblique.  227 
regular,  224 

determined  by  skiascopy, 

206 

rule  for  determining  amount 
of  the,  with  ophthal- 
mometer, 198 


1217 


Astigmatism,  simple,  127 
simple  hyperoiiic,  227 
8im)>le  myopic,  227 
symptoms,  226 
transitory,  415 
varieties,  226 
with  the  rule,  198,  226 
Astringents  in  chronic  laryn- 
gitis, 1002,  1003 
Asymmetry  of  nasal  chambers, 

831,  8.34 
Atheroma,  391,  421 
Atmospheric  micro-organisms 
in   diseases  of  air-pass- 
ages, 880 
Atomizer,  882 

Atresia  of  external  auditory 
canal,  698 
of  meatus,  operation  for,  784 
Atrium,  627 

Atrophic    rhinitis,    957.  See 
Rhinitis. 
sinusitis,  970 
Atrophy  of  acoustic  nerve,  769 
Atropin,  209 
in  acute  otitis  media,  721 
in  corneal  ulcers,  280,  283, 
315 

in  diphtheria,  1020 
in  iritis,  341 
Attic,  627 

inflammation  of,  724 
Attollcns  auriculse,  636 
Attrahens  auriculce,  636 
Auditory  canal,  625 

desquamative  inflamma- 
tion of,  704 
external,  atresia  of,  698 
circumscribed  inflamma- 
tion of,  702 
doubling  of,  699 
exostosis  of,  706 
false  membranes  of,  707 
foreign  bodies  in,  708 
furuncle  of,  702 
hyperostosis  of,  706 
new  growths  of,  707 
polypi  in,  705 
syphilis  of,  707 
wounds  of,  708 
otoscopic    appearance  of, 
67.5 

unduly  capacious,  699 
centers,  645 

meatus,  external.  See  Meatus, 
cxlernal. 
l)atliology,  6,55 
internal,  development  of, 
621 
pit,  617 

sensation,  perception  and 
judgment,  mechanism  of, 
644 

Aural  fistula,  congenital,  692 

polypi,  pathology,  661 
Auricle,  625 

abscess  of,  655,  693 

affections  of,  691 

angioma  of,  operation  for, 
783 

congenital  malformations  of, 

691 
cysts  of.  655 

operations  for,  783 
defects  of,  operation  for,  783 
diphtheria  of,  6.55 
eczema  of,  655,  693 
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Auricle,  oczeraa  of,  treatment, 
693 

epitliolial  carciiiomu  of,  784 
t!j)itliclioiua  of,  697 
erysipelas  of,  693 
trcAtiueiit,  685 
fibroma  of,  696 

fissures  of,  ojjerations  for,  783 
frost-I)ite  of,  ()96 
fiiiictiou  of,  636 
fu riiiiciilosis  of,  treatment, 686 
liuniatonia  of,  655 
lierpes  of,  treatment,  685 
herpes  zoster  of,  693 
horny  growths  of,  697 
hyperemia  of,  654 

patiioh)gy,  654 

treatment,  685 
intertrigo  of,  654 
keloids  of,  655,  696 

operation  for,  789 
lupus  of,  695 

treatment,  686 
malignant  growths  of,  697 
muscles  of,  636 
new-growths  of,  696 
operations  on,  782 
pathology  of  diseases  of,  654 
perichondritis  of,  655.  694 
phlegmonous  inflammation 
of,  655 

projecting,  oi)eration  for,  783 
syphilis  of,  695 

treatment,  686 
wounds  of,  697 
treatment,  783 
Auricular  appendages,  removal 
of,  782 

Auscultation  of  middle  ear,  679 
Auscultatory  sound  of  the  ear, 
680 

Auto-ophthiilmoscopy,  179 
Autoscopy  of  larynx,  873 
Axial  hyperopia,  215 

myopia,  125,  222 
Axis,  antero-posterior,  of  eye, 
100 

average  length  of,  201 
horizontal,  of  eye,  100 
optic,  95,  128 
visual,  96,  100 

Bacillus  coll  communis, 
chronic  tonsillitis  from, 
929 

diphthorife.  See  Klebs-Loffler. 
Klebs-Loffler,  281,  284,  614a, 

6146,  991,  1011,  1017 
Koch-Weeks',  614« 
leprjE,  301,  6146 
ozena,  614rf 

of   di])htheria.     See  Klebs- 
Loffler. 

of  influenza  and  ear-disease, 

653 
of  lepra,  301 

of   Pes    and   Gradenigo  in 

atrophic  rhinitis,  960 
•of  tuberculosis,  302 
of  Weeks,  276.  281,  614a 
of  xerosis,  296 
Pfeificr's  capsulated,  614cl 
pseudo-diphtheritic,  318, 

6146,  1019 
pyocyaneus,  614fZ 
pyogenes  fetidus,  614rf 
tubercle,  356,  6146,  1034 


Bacillus  xerosis,  296,  6146 
Bacteria  in  corneal  ulcers,  314, 
614c 

in  membranous  rhinitis,  896 
in  ocular  diseases,  614a 
relation  of,  to  ear-disease,  651 
Bacterium  coli,  ()14(i 
Balsam  of  Peru  in  lupous  laryn- 
gitis, 1066 
in  pharyngo-mycosis,  946 
Bandages,  541 

Bandaging  in  corneal  ulcers, 
316 

"  Barking  girls,"  1158 
Basedow's    disease,   534.  See 

Exophthalmic  goiter. 
Basilar  membrane,  619 

function  of,  643 
Bathing  and  att'ections  of  upper 

air-])assages,  878 
Baume  tranquille  in  furuncle 

of  auditory  canal,  703 
Beat,  635 

Bchring's  diphtheria-antitoxin, 
286 

Belladonna  in  acute  catarrhal 
pharyngitis,  940 
in  aflections  of  upper  air- 
passages,  886 
Benign  neoplasms  of  larynx, 
1103 
symptoms,  1108 
treatment,  1109 
Benzoate  of  .sodium  in  chronic 

laryngitis,  1003 
Benzoin  in  tracheitis,  997 
tincture  in  acute  catarrhal 
laryngitis,  986 
in  chronic  laryngitis,  1003 
vapor  in  chronic  catarrh  of 
middle  ear,  733 
Benzoin-and-steam  inhalations 

in  laryngitis  sicca,  1005 
Benzosol  in  larvngeal  tubercu- 
losis, 1048 
Beri-beri,  436 
Bezold's  mastoiditis,  752 
Biborate  of  soda  in  laryngeal 

tuberculosis,  1050 
Bicarbonate  of   soda  for  im- 
pacted cerumen,  701 
in  perforation  of  tympanic 
membrane,  688 
Bichlorid  of  mercury.    See  also 
Mercuric  chlorid. 
in  acute  croupous  tonsilli- 
tis, 925 
in  atrophic  rhinitis,  963, 
964 

in  chronic  myringitis,  714 
in  diphtheria,  994 
tablets,  886 
solution  in  acute  otitis  media, 
722 

Bing's  test,  672 

Biniodid  of  mercury  in  syphi- 
litic throat,  877 
Binocular  blindness,  test  for 
feigned,  467 
field  of  vision,  167,  471 
fixation,  499 
field  of,  502 
single  vision,  156,  499 

field  of,  502 
vision,  230,  499 

in  anisometropia,  231 
Bismuth  in  chronic  rhinitis,  910 


Bjerrum's  test-objects  for  meas- 
uring field  of  vision,  163 

Blandiu's  operation  for  deviated 
septum,  920 

"Blanket,"  618 

Blepharitis,  245,  258,  275,  286, 
510,  6146 

etiology,  246 

from  eye-strain,  214 

hypertro))hic,  246 

pathology,  246 

pediculo.sa,  247 

prognosis,  247 

simple,  245 

squamous,  245 

treatment,  247 

ulcerated,  245 

vaccine,  .344 
Blepharo-adenitis,  245 
Blepharophiniosis,  256 

congenital,  241 
Blepharoplasty,  ,%5 
Blepharoptosis.    See  Ptosis. 
Blepharorrhai)hy,  5)47 
Blepharosi)asm,  "263,  306,  409 

clonic,  254 

from  eye-strain,  214 

tonic,  254 
Blepharotomy,  547 
Bleyer's  tongue-depressor,  872 
Blind  spot,  66.  97,  169,  195,  470 

enlargement  of,  447 
Blindness,  feigned,  466 

influence  of  Kontgen  rays  on, 
611 

tests  for  detecting  feigned, 
467 

unilateral  reflex,  150 
Blood,  state  of,  importance  in 
aflections  of  upper  air- 
passages,  879 
Blood-staining  of  cornea,  326 
Blood-supply  of  faucial  tonsil, 
815 

of  larynx, 823 

of  naso-pharynx,  814 

of  pharynx,  814 
Blood-tumor  of  the  auricle,  655 
Blood-vessels  of  eyeball,  86 

of  nasal  mucous  membrane, 
833 

Blue-vision,  468 

Bond's  forceps,  1137,  1138 

Bone  caries  in  chronic  suppura- 
tion of  middle  ear,  742 

Bone  conduction,  testing  of, 
669 

Bonnet's  method  of  enuclea- 
tion, 571 
Bony  cysts  of  maxillary  sinus, 
1089 
of  nose,  1082 

examination,  1083 
literature,  1084 
microscopicalappearauce, 

1082 
treatment,  1084 
labyrinth,  620 
functions  of,  640 
Borated  alcohol  in  furunculosis 

of  ear,  686 
Borax  in  chronic  rhinitis,  SIO 

in  pharyngo-mycosis,  946 
Boric  acid  in  aspergillus  my- 
cosis, 686 
in  chronic  myringitis,  714 
rhinitis,  909 
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Boric  acid  in  chronic  suppura- 
tion of  middle  car,  (i89 
in  conjunctivitis,  '27.5,  277, 

280,  285,  287,  289,  293 
in  eczema  of  auricle,  ()93 
in  empyema  of  maxillary 

sinus,  972 
in  furunculosis  of  ear,  ()8(i 
in  iutlammatiou  of  audi- 
tory caual,  701 
in  injury  of  drumhead,  713 
in  polypi  of  auditory  caual, 
706 

in    wounds   of  auditory 

canal,  708 
insufllatiou  of,  in  laryngeal 

tuberculosis,  1050,  1052 
spray  in  laryngeal  tubercu- 
losis, 1050 
Boric  powder  in  acute  myrin- 
gitis, 713 
Borolyptol     in     acute  naso- 
pharyngitis, 948 
in  chronic  uaso-pharyugitis, 
951 

Bosworth's  snare,  978,  979 

speculum,  8.59 
Botulismus,  465 
Bougard's  paste  in  lupous  laryn- 
gitis, 1066 
Bougie,  Eustachian,  682 
Bowman,  membrane  of,  51 
Bowman's  lachrymal  probes,  270 
membrane,  folding  of,  326 
operation  for  fistula  of  lach- 
rymal gland,  596 
operation  of  slitting  canalic- 
ulus, 269 
Brachymetropia.    See  Myopia. 
Brain -abscess,  150 
course,  762 
termination,  762 
from  ear-disease,  761 
operation  for,  803 
symptoms,  762 
Brain-diseases  from  diseases  of 

ear,  operations  for,  801 
Brain-tumors,  1.50,  151,  520 
a  cause  of  optic-nerve  atro- 
phy. 444 
a  cause  of  optic  neuritis,  435 
mechanism  by  which  they 
produce   optic  neuritis, 
435 

Brain-vesicles.     See  Cerebral 
vesicles. 

Brandy  in  diphtheria,  994, 1020 
Breath,  moving  column  of,  1171 
Breathing  in  voice-production, 
1171 

Bridge-coloboma  of  iris,  332 
Bright's  disease.    See  Nephritis. 
Bromid  gargle  in  acute  ulcera- 
tive tonsillitis,  928 
of  ethyl,  .542 

of  potassium  in  acute  inflam- 
mation of  middle  ear,  686 

of  sodium  in  .acute  inflamma- 
tion of  middle  ear,  686 
Bromids  in  acute  suppuration 
of  middle  ear,  688 

in  congestion  of  labyrinth, 
690 

Bromin  in  diphtheria,  994 
Bromoform  in  laryngeal  tuber- 
culosis, 10.52 
Bronchitis,  394 


Brouchocele,  391 

Broncliotomy  for  foreign  bodies 
in  trachea,  1135 

Briicke's  muscle,  131 

Buckley's  method,  880 

Bulbar  palsy,  150 
paralysis,  445 

Bulla  ethnioidalis,  830 

Buller's  shield,  279,  285 

Bullous  keratitis,  311 

Buplithalmos,  385 

Burchardt's  dots,  140 
international  tests,  152 

Burns  of  nose,  1118 

Burnt  alum  in  chronic  suppura- 
tion of  middle  ear,  746 

Burow's  operation  for  entro- 
pion, .551 

Bursa,  pharyngeal,  812,  949 

Calcification  of  drumhead, 
714 

Calculi,  nasal,  1129 

of  tonsil,  935 
Calomel  conjunctivitis,  295 
in  acute    inflammation  of 

middle  ear,  686 
in    acute    suppuration  of 

middle  ear,  689 
in  eczema  of  auricle,  693 
in  subglottic  laryngitis,  988 
in  syphilis  of  auditory  canal, 

707 

powder  in  syphilis  of  auricle, 
686 

Calomel-sublimation  in  diph- 
theria, 1027 

Camera  obscura,  88 

Camphor  in  atrophic  rhinitis, 
964 

in  chronic  rhinitis,  910 
spray  in  laryngeal  tuberculo- 
sis, 10.50 
vapor  in  chronic  catarrh  of 
middle  ear,  733 
Camphorated  steam  in  acute 

rhinitis,  894 
Campimeter,  163 
Canal,  auditory,  625 
hyaloid,  83  ' 
neural,  18 

of  Cloquet,  404.    See  Hyaloid 

canal. 
of  Petit,  85 
of  Schlemm,  55,  86,  87 
of    Stilling.     See  Hyaloid 

canal. 

Canaliculus,  division  of,  596 
knife,  270 

lachrymal.     See  Lachrymal 
canaliculus. 
Canalis  reuniens,  617 

vestibular,  621 
Cantharidid  of  potassium  in 

laryngeal  tuberculosis,  1047 
Canthotomy,  548 

in  gonorrheal  conjunctivitis, 
281 

Can  thus,  inner,  31 

outer,  31 
Capsular  ligaments  of  larynx, 
819 

Capsulary  membrane,  23 

Capsule  of  lens,  80 
of  Tenon,  43 
check  ligaments  of,  45 
suspensory  ligament  of,  45 


Capsulo-pupillary  membrane, 
23 

Carbolic  acid,  4,59 

iu  corneal  ulcers,  315 
in  diphtheria,  994 
in  luiHis  of  pharyn.x,  10.59 
in   nasal  and  jiliaryngeal 

tuberculosis,  10.57 
spray  in  laryngeal  tubercu- 
losis, 1050 
Carbolized  oil  in  furunculosis 

of  ear,  68() 
Carbon  disulphid,  459 
Carbonate  of  ammonia  in  diph- 
theria, 994 
Carbuncle  of  eyelids,  242 
Carcinoma  of  caruncle,  304 
of  eyelids,  251 
of  lachrymal  gland,  264 
of  larynx,  1109-1112 
of  meatus,  operation  for,  784 
metastatic,  of  choroid,  493 

of  ciliary  body,  491 
of  naso-pharynx,  1095 
of  nose,  1089 

removal  of,  1198 
of  optic  nerve,  449 
of  oro-pharynx,  1102 
prognosis,  1103 
symptoms,  1103 
treatment,  1103 
of  soft  palate,  1099 
treatment,  1100 
of  tonsils,  1101 
of  trachea,  1115 
primary,  of  ciliary  body,  490 
Cardinal  "points,  90,  92,  109 
of  a  three-index  system,  116 
of  human  eye,  125 
of  optical  surface,  graphic 
method  for  locating,  113 
of  schematic  eye,  92 
properties  of,  90 
Caries  in  acute  mastoiditis  in- 
terna, 751 
of  mastoid,  752 
of  orbit,  526 
Cartilage,  arytenoid,  818 
cricoid,  817 
of  Santorini,  818 
thyroid,  816 
triangular,  830 
Cartilages,  cuneifoi-m,  816,  818 
of  larynx,  816 
of  nose,  fracture  of,  1123 
of  Santorini,  816 

examination  of,  871 
of  Wrisberg,  816,  818 
examination  of,  871 
Ccar uncle,  31 
adenoma  of,  304 
afl"ections  of,  304 
carcinoma  of,  304 
chalky  deposits  in,  304 
cysts  of,  304 
duplication  of,  274 
hypertrophy  of,  294 
papilloma  of,  304 
sarcoma  of,  304 
telangiectasia  of,  304 
trichosis  of,  274 
Casselberry's  method  of  feeding 

after  intubation,  1031 
Cataract,  .3.33,  385,  386,  404,  519 
after-,  389 

after-treatment  of  operations 
for,  586 
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Ciilarat't,  albuiiiimiiic,  390 
iiutorior  polar,  389 
iirtilicial  lipeuiug  of,  395 
black,  3!)^ 
capiiiilar,  300 
capsulo-lenticiilar,  390 
central  lental,  390 
combined  extraction  of,  582 
complete,  of  young  persons, 
387 

com  1)1  ica ted,  388 

concussion,  388 

conditions    influencing  the 

result  of  operations  on, 

394 

congenital,  387,  457 

cortical,  388,  389 

course,  393 

development,  393 

diabetic,  390 

diagnosis,  393 

discission  of,  395 

eutopic    i)lieuomena    as  a 

symptom  of,  141 
etiology,  391 

extraction  of,  347,  395,  680 

in  capsule,  582 

imnuiture,  394 

monocular,  395 

oi)eration  for,  580 

with  iridectomy,  582 
following  lightning-stroke, 
392 

fusiform,  390 
glasses  for,  396 
glaucoma  after  extraction  of, 
578 

glaucomatous,  377,  379 
history,  380 
hypermaturc,  392 
immature,    ripening  opera- 
tions ibr,  584 
in  cliromatic  asymmetry  of 

iris,  147 
incipient,  231,  392 

from  eye-strain,  214 
inflammatory,  341 
juvenile,  387 
lamellar,  387 
light  field  in,  394 
linear  extraction  of,  395,  582 
mask  for,  586 

methods    of   extracting,  if 
vitreous  escapes,  582 
of  opening  capsule  in  ex- 
traction of,  581 

mistakes  and  accideuts,  dur- 
ing extraction  of,  582 

Morgagnian,  392 

naphthalin,  392 

nuclear,  388,  389 

operations  for,  395,  579 

pathology,  390 

periods  of  development  of, 
392 

posterior  polar,  389,  426 
process  of  ripening  of,  393 
prognosis,  393 
punctate,  390 
pyramidal,  389 
raphanic,  392 

relation  of  accommodative 
strain  to  the  development 
of,  392 

of  acute  and  chronic  dis- 
eases of  eye  to  develop- 
ment of,  391 


Cataract,  relation  of  heredity 
to  development  of,  391 
of  occupation  to  develop- 
ment of,  391 
of  sex  to  development  of, 
391 

results  after  extraction  of, 
583 

secondary,  389 

operations  for,  585 
senile,  388 

simple  extraction  of,  395,  680 
soft,  operation  for,  582 
special  clinical  forms  of,  390 
starvation-,  392 
suction  method  of  operating 

for,  395 
symptoms,  392 

traumatic,  347,  357,  384,  387, 
392 

operation  for,  582 
treatment,  394 
varieties,  386 
zonular,  387 
Catarrh,  acute  middle-ear,  pa- 
thology, 659,  717 
acute  post-nasal,  947 
American,  948 
chronic  i)ost-nasal,  948 
of  middle  ear,  chronic,  726 
sero-mucous,  of  the  middle- 
ear,  i)athology,  659 
Catarrhal  inflammation  of  up- 
l)er  air-i)assages,  844 
etiology,  844 
pathology,  847 
laryngitis,  acute,  985.  See 

Larijn(iiiis. 
pharyngitis,  acute,  939.  See 
PharytHiitis. 
chronic,  940.    See  Pharyn- 
gitix. 

tracheitis,  acute,  996 
Catheterization  of  the  ear,  679 
dangers  of,  681 
obstacles  to,  680 
substitutes  for,  681,  733 
Catoptric  test,  393 
Catoptrics,  102,  109 
Caustic  potash  for  ceruminous 
masses  in  ear,  685,  700 
in  lupus  of  auricle,  686 
Caustics  in  air-passages,  887 

in  diphtheria,  1028 
Cauterization  in  chronic  laryn- 
gitis, 1004 
in  epistaxis,  903 
Cautery  in  corneal  ulcers,  315 
Cautery-points,  888 
Cavernoma  of  choroid,  493 

of  conjunctiva,  274,  300 
Cavernous  sinus,  thrombosis  of, 
529,  759 
aneurysmal  varix  of,  534 
Cavity,  drum,  626,  627 
tubo-tympanic,  626 
Cellulitis  of  orbit,  527 
Center  of  optical  surface,  109 
of  rotation,  96 
optical,  117,  119,  120,  123 
of  a  lens,  118 
Centered  optical  systems,  114 
Centers,  auditory,  645,  776 
Centrad,  133 

system  of  Dennett,  133 
Centrum     ovale,  hemorrhage 
into,  150 


Cephalic  visceral  arches,  809 

clefts,  809 
Cerebellar  ataxia  iu  brain-ab- 
scess, 763 
fossa,  (523 
tumors,  435 
Cerebellum,  hemorrhage  into, 
150 

Cerebral  abscess  from  ear-dis- 
ease, 761 
operation  for,  803 
origin  of  ear-disease,  652 
peduncles,  hemorrhage  into, 
150 

softening,  150,  437,  445,  762 
tumors   in  etiology  of  ear- 
disease,  648 
vesicles,  primary,  18 
secondary,  19 
Cerebro-spinal  meningitis,  339, 
355 

relation  of,  to  ear-disease, 
652 

sclerosis,  151 
Cerebrum.    See  Brain. 
Cerumen,  impacted,  699 
etiology,  700 
synijitoms,  699 
treatment,  084,  700 
Cervical  ganglion,  97 
Chalazion,  249 
Chancre  of  eyelids,  247 

of  nose  and  throat,  1065 
Check  ligaments,  45 
Cheesy  pus   in   clironic  sup- 
puration of  middle  ear, 
743 

Chemosis  of  conjunctiva,  298 
Cherry-red  spot,  407 
Chiasm,  optic,  438,  445,  478. 
See  also  Optic  chiasm. 
diseases  of,  480 
Chloracetic  acid  in  laryngeal 
tuberculosis,  10,50 
in  rodent  ulcer,  252 
Chloral,  459 

Chlorate  of  potassium,  252,  886 
Chlorid  of  ammonium  in  aftec- 

tions  of  nose  and  throat, 

885 

in  larvngeal  tuberculosis, 

1049' 
vapor,  883 
of  gold  and  sodium  in  laryn- 
geal tuberculosis,  1047 
in  nasal  and  pharyngeal 
tuberculosis,  1057 
of  mercury  in  diphtheria,  994 
of  sodium  in  pachydermia  of 

larynx,  1008 
of  zinc  in  chronic  inflamma- 
tion of   lingual  tonsil, 
934 

in  diphtheria,  994 
in  larvngeal  tuberculosis, 
1047 

in  lupous  laryngitis,  1066 
sprav  in  larvngeal  tubercu- 
losis. 10.50 
Chlorinated  soda  in  diphtheria, 
1028 

Chlorin-gas  in  diphtheria-dis- 
infection, 1015 

Chlorin-water  in  laryngeal  tu- 
berculosis, 1047,  1051 
in  nasal  and  pharyngeal  tu- 
berculosis, 1057 
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Chloroform,  542 

in  iicute  otitis  media,  721 
in  spiism  of  larynx,  ll.'SG 

Chloroma  of  lachrymal  gland, 
2(54 

Chlorosis,  410,  437 
Choana,  832 
Chocolate,  459 

Choked  disk.     See  Optic  wn- 

ritis. 
Cholera,  538 

Cholesteatoma     of  auditory 
canal,  704 
of  drnmhead,  714 
of  ear,  753 

of  middle-ear,  pathology,  661 
Chondroma  of  larynx,  1108 

of  nose,  1084 

of  trachea,  1115 
Chondromalacia  of  auricle,  694 
Chorditis  tuberosa,  1005.  See 

Laryiifiitis,  nodular. 
Chorea,  406,  509,  511 

color  of  iris  in,  147 

from  eye-strain,  214 

of  larynx,  1158 
Chorio-capillaris,  58,  59,  189 
Chorio-retinitis,  457 

striata,  428 
Choroid,  .57,  .301 

angioma  of,  493 

atrophy  of,  353 

calcareous   degeneration  of, 
357 

capillary  network  of,  57 
caveruoma  of,  493 
changes  in,  from  eye-strain, 
213 

changes  in,  from  myopia,  221 
changes  in  visual  field  in  dis- 
eases of,  475 
circumpapillary  coloboma  of, 
456 

colloid  degeneration  of,  354 

coloboma  of,  192,  351,  4.57 

congenital  anomalies  of,  351 

contusion  injuries  of,  364 

detachment  of,  357,  364,  491 

development  of,  27 

diseases  of,  351 

hemorrhage  of,  364,  399,  428 

hyperemia  of,  352 

lamina  vitrea  of.  59 

layers  of,  57 

lymphatics  of,  .59 

metastatic  carcinoma  of,  493 

metastatic  sarcoma  of,  493 

nerves  of,  59 

ossification  of,  357 

rupture  of,  3.54,  357,  364,  392 

sarcoma  of,  491 

senile  areolar  atrophy  of,  354 

solitary  tubercle  of,  356 

stroma  of,  .58 

tuberculosis  of.  356 

tumors  of,  491 
Choroidal  cleft,  22,  .3.32,  .3.33,  351 

fissure,    26.     See  Choroidal 
cleft. 

ring,  66,  184 

stroma,  58 
Choroiditis,  189,  .311,  362,  .391, 
390,  399,  403,  475 

areolar,  353 

central,  354 

disseminated,  352,  426 

etiology,  352 


Choroiditis,  exudative,  352 
from  injuries,  354 
guttate,  354 
hemorrhagic,  .3.54 
metastatic,  355,  398 
myopic,  354 

pathological  anatomy,  352 
jjrognosis,  3.55 
recent,  353 
suppurative,  365,  356 
symptoms,  353 
syphilitic,  3.53 
traumatic,  365 
treatment,  .3.55 
unclassified  forms,  354 
Choroido- retinal  aberrant 

artery,  190 
Choroido-retinitis,  357,  387 
sympathetic,  348 
syphilitic,  419 
Chromatometer,  154 
Chromato-photo-optometer,  154 
Chromic  acid,  887 

in  chronic  follicular  pha- 
ryngitis, 943 
in  chronic  inflammation  of 

lingual  tonsil,  934 
in  chronic  laryngitis,  1004 
in  chronic  myringitis,  714 
in    chronic  naso-pharyn- 

gitis,  952 
in  chronic  rhinitis,  911 
in  condylomata  of  auditory 

canal,  707 
in  epistaxis,  903 
in  lupus  of  pharynx,  1059 
in  new  growths  of  drum- 
head, 714 
in  nodular  laryngitis,  1006 
in  pachydermia  of  larynx, 
1008 

in  pharyngomycosis,  946 
in  polypi  of  auditory  canal, 
706  ■ 

Chromidrosis  of  eyelids,  259 
Chronic  catarrh  of  middle  ear, 
726.    See  Middle  ear. 
catarrhal    pharyngitis,  940. 

See  Pharyngitis. 
conjunctivitis.  See  Conjuncti- 
vitis, chronic. 
encysted    tonsillar  abscess, 
935 

follicular    pharyngitis,  942. 

See  Phnryniiitis. 
hypertrophic  rliinitis,  905 
inflammation  of  lingual  ton- 
sil, 932 

lacunar  tonsillitis,  928.  See 
TonsiUilis. 

laryngitis,  998.  See  Laryn- 
gitis. 

lingual  tonsillitis,  932 

mastoiditis  interna,  751 

myringitis,  713 

naso-))liaryngitis,  948.  See 
Nnso-})haryngitis. 

non-suppurative  inflamma- 
tion of  middle  ear,  726 

otorrhea,  (iOO 

parenchymatous  tonsillitis, 
929 

post-nasal  catarrh,  948 
purulent    inflammation  of 

middle  ear,  660 
sinusitis,  973 

subglottic  laryngitis,  1008 


Chronic  suppuration  of  middle 
ear,  7.39 
tonsillar  inflammations,  928 
tonsillitis  due  to  bacillus  coli 

communis,  929 
uvulitis,  938 
Chrysarobin,  295 
Cilia,  32 
epilation  of,  257 
removal  of,  544 
Ciliary  arteries,  86 
anterior,  86,  87 
posterior,  86 
body,  69,  84 
adenoma  of,  490 
blood-ve.ssels  of,  61 
contusion,  injuries  of,  364 
cysts  of,  491 
diseases  of,  344 
injuries  of,  346 
metastatic    carcinoma  of, 
491 

myoma  of,  490 

myosarcoma  of,  490 

nerves  of,  61,  490 

penetrating  wounds  of,  347 

primary  carcinoma  of,  490 

sarcoma  of,  491 

tumors  of,  490 
border,  scalping,  545 
congestion,  143 
glands,  86 

margin,  preparation  of,  for 

operations,  540,  574 
muscle,  60,  95,  134 

relation  of,  to  accommoda- 
tion, 95,  134 
traumatic  paralyses  of,  360 
traumatic  spasm  of,  360 
nerves,  97 

-nerve  theory  of  sympathetic 

ophthalmitis,  349 
neuralgia,  338 
processes,  60,  95 

development  of,  28 
ring,  59 

staphyloma,  330 
veins,  87 

vessels,  anterior,  143 
Cilio-retinal  artery  in  relation 
to  embolism  of  central 
artery  of  retina,  189,  408 
vessels,  185,  190 
in  embolism,  408 
Cilium-forceps,  544 
Circulus  venosus  ciliaris.  See 

l^chlc7vm's  canal. 
Circumtonsi liar  in flammation , 

acute,  925,  926 
Cisterna  perilvmphatica,  620 
Cleft  eyelid,  241 

of  the  lobule,  698 
Climacteric,  319,  352,  420,  436 
Cloquet,  canal  of.    See  Hyaloid 
cannl. 

Coal-tar  products,  4.59 
Cocain,  149,  210,  4.59,  542 

and  atropin  in  diffuse  inflam- 

jiiation  of  auditory  canal, 

704 

in  furunculosis  of  auditory 
canal,  703 
eficct  of,  on  corneal  epithe- 
lium, .326 
on  i)anilytic  myosis,  1.50 
hydroclilorate  in  acute  otitis 
media,  721 
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Cocaiu  in  acute  catarrhal  pha- 
ryngitis, 9'10 
in  acute  inthiiuniation  of  mid- 
dle ear,  ()87 
in  acute  naso-pliaryngitis,  948 
in  acute  rliinitis,  893 
in  acute  tonsillitis,  924 
in  acute  ulcerative  tonsilli- 
tis, 928 

in  chronic  catarrhal  pharyn- 
gitis, 941 

in  chronic  inflammation  of 
lingual  tonsil,  934 

in  chronic  rhinitis,  910 

in  corneal  ulcers,  31G 

in  diphtheria,  1028 

in  diseases  of  nose  and  throat, 
885 

in  enlargement  of  epiglottis, 
937 

in  examining  nostrils,  862 
iu  excision    of  conducting 

meclianism,  791 
in  herpes  of  auricle,  086 
in  lingual  tonsillitis,  927 
iu  membranous  rhinitis,  898 
in  sali)ingitis,  723 
spray  in  laryngeal  tubercu- 
losis, 1050 
Coccidia,  259 
Cochlea,  621 

function  of,  643 
Cochlear  tube,  617 
Codein  in  acute  catarrhal  laryn- 
gitis, 986 
in  acute  rhinitis,  893 
in    laryngeal  tuberculosis, 
1049 

Cod-liver  oil  in  chronic  sup- 
puration of  middle  ear, 
746 

in  lupous  laryngitis,  1066 
in  lymphoid  hypertrophy, 
956 

in  spasm  of  larynx,  1156 
Coffee,  459 

Colchicum  iu  acute  catarrhal 

pharyngitis,  940 
Cold  apiilications  in  conjunc- 
tivitis, 280.  285 
Cold  in  acute  suppuration  of 
middle  ear,  688 
in  etiology  of  catarrhal  in- 
flammations, 844 
in  the  head,  891.    See  Ehi- 

nitis,  acute. 
wire  snare,  912 
Colloid  bodies  of  optic  disk,  451 

growths  of  larynx,  1108 
Coloboma  of  choroid,  192,  351, 
457 

circumpapillary,  of  choroid, 
456 

of  crystalline  lens,  191,  397 

of  eyelid,  operations  for,  557 

of  iris,  191,  332,  469 

of  lobule,  operation  for,  782 

of  macula,  193,  .351 

of  optic  nerve,  191,  455,  4.57 

of  optic  nerve-sheath,  455 

palpebrse.    See  Cleft  eyelid. 

traumatic,  362 
Color  of  upper  air-passages,  al- 
terations of,  853 
Color-blind,  disposition  of,  605 
Color-blindness,  100,  153,  451 

methods  ai  detecting,  603 


Color-field,  167 

Color-fields,  reversal  of,  486 

Color-hearing,  777 

Color-measurer,  154 

Color-perception,  98,  99 

Color-scotouias,  99 

Color-sensations,  169 

Color-sense,  153 

in  optic-nerve  atrophy,  443 
quantitative  estimation  of, 
604 

subnormal,  457 
tests  for,  153,  154,  155 
Color-vision,  141 
standard  of,  in  railway  serv- 
ice, 605 
Colors,  comiilementary,  99 
congenital    amblyopia  for, 
457 

measurement  of  vision  for, 

153 
mixed,  99 
simple,  98 
spectral,  98 
Columna  of  nose,  restoration  of, 

1188 

Commotio  retinae,  364,  414 

Com  mu  tor,  888 

Compressor  lentis,  134 

Compsomyia    mascellaria  in 
frontal  sinuses,  980 

Conch   of   middle  turbinated 
bone,  829 

Concussion  of  the  head,  effect 
on  labyrinth,  776 

Condensing  mastoiditis,  751 

Condylomata  of  drumhead,  714 

Cone  of  light,  676 

Cone-visual  cell,  70 

Cones,  number  of,  71 
size  of,  in  nuicula  lutea,  139 

Congenital  cataract.    See  Cata- 
ract, congenital. 
conus,  194 

fissure  of  lobule  of  ear,  692 
fistula  of  ear,  692 

operation  for,  783 
ptosis,  242,  254 
Conical  cornea,  179,  222,  231, 

328 

keratoscopic  appearances 

of,  328 
operation  for,  568 
treatment,  328 
Conium,  254 

Conjugate,  definition  of,  124 

deviation  of  eyes,  519 

foci,  103,  108 

relation   of,   to  principal 
foci,  111 

images,  111 
Conjunctiva,  30,  35 

abscess  of,  298 

acute  blennorrhea  of,  278 

amyloid  disease  of,  296 

argyria  of,  304 

atrophy  of,  291 

benign  tumors  of,  300 

blood-vessels  of,  143 

burns  of,  358 

cavernoma  of,  274,  300 

chemosis  of,  298 

cicatricial  changes  in,  296 

cicatricial  contraction  of,  258 

congenital  anomalies  of,  274 

congenital  tumors  and  cysts 
of,  300 


Conjunctiva,  cylindroma  of,  301 
cysticercus  cysts  of,  301 
cysts  of,  2i)3,  300 
dermoid  cysts  of,  274 
dermoid  tumors  of,  274 
diseases  of,  274 
ecchymosis  of,  298,  360 
echinococcus  cysts  ol",  .301 
eczenja  of,  286* 
emphysema  of,  299 
epithelioma  of,  301 
epithelium  of,  3() 
essential  atrophy  of,  296 
fibromata  of,  293,  30] 
foreign  bodies  in,  368 
gumma  of,  300 
her|)es  of,  287 
liorny  granulations  of,  293 
hyperemia  of,  274 
hypertrophy  of,  291 
injuries  of,  from  heat  and 

chemicals,  358 
lepra  of,  302 
lime  burns  of,  301 
lipoma  of,  274,  358 
litliiasis  of.  295 
lupus  erythematosus  of,  302 
lymph-follicles  of,  35 
lymphangiectasis  of,  299 
lymphomata  of,  293 
malignant  tumors  of,  301 
mechanical  injuries  of,  359 
myxoma  of,  301 
operations  on,  561 
osteoma  of,  274,  301 
papillonui  of,  301 
pemphigus  of,  303 
pigment-patches  of,  274 
polyp  of,  547 

preparation  of,  for  operations, 

540,  574 
removal  of   foreign  bodies 

from,  561 
sarcoma  of,  301 
streptococcus-diphtheria  of, 

614c 
syphilis  of,  300 
telangiectatic  patches  of,  274 
temperature  of,  144 
tuberculosis  of,  302 
tumors  of,  300 
wounds  of,  359 
xerosis  of,  296,  318 
Conjunctival    hemorrhage  in 

nephritis,  298 
veins,  varix  of,  248 
vessels,  anterior,  144 
posterior,  143 
Conjunctivitis,   143,  249,  254, 

256,  266,  275,  510 
acute  contagious,  276 
catarrhal.   See  Conjunctivitis, 

nimplc. 
chronic,  246,  294 
cold  applications  in,  277 
croupous,  283 
diphtheritic,  258,  284,  285 
diplo-bacillus,  614c 
epidemic  catarrhal.    See  Con- 
junctivitis,   acute  conta- 

qions. 
follicular.  280 
from  calomel,  295 
from  electricity,  468 
from  eye-strain,  214 
from  mydriatics,  295 
from  myotics,  295 
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Coujiiiictivitis   from  Riintgen 
rays,  4t)8 
from  stings  of  insects,  29(5 
gonorrheal,  ::if)(),  278,  279 
granular.    See  Trachoma. 
hemorrhagic  catarrhal,  277 
infectious,  of  animal  origin, 
G14o 

lachrymal,  294,  6146 
lymphatic,  2SG 
membranous,  283,  6146 
muco-pnrulcnt,  276 
neonatorum,  281,  282 

antepartum,  281 

corneal  complications  in, 
282 

Parinaud's,  614c 
phlyctenular,  286,  287,  6146 
pueumococcus,  275,  614a 
purulent,  278 

ulcers  of  cornea  in,  316 
simple,  275 
tea-leaf,  278 
traumatic,  275 
toxic,  295 

ulcers  of  cornea  in  gonorrheal, 
279 

vernal,  287,  288 
Consensual  action  of  pupil,  148 
Constrictor  of  pharynx,  infe- 
rior, 814 
middle,  814 

superior,  813 
Contorsion,  500 
Contraction  of  pupil,  150 
Contusions  of  nose,  1116 
Con  us,  184,  192,  221 

atrophic,  193 

congenital,  194 

underlying,  194 
Convergence,  500 

effect  of,  on  pupillary  con- 
traction, 148 

excess,  515 

insufficiency,  517 

movements  of,  502 

near-point,  503 

nerve-center  governing  move- 
ments of,  502 

paralysis,  517 

power  of,  161 
Convergence-adduction,  503 
Convergence-reaction  of  pupil, 
148 

Convulsions,  391,  409 
Corectopia,  334 
Corelysis,  343,  579 
Corestenoma  congenitum,  334 
Cornea,  50,  89 
abscess  of,  313 

anterior  elastic   lamina  of, 
51 

epitlu^liura  of,  51 

limiting  membrane  of,  51 
arcuate  fibers  of,  52 
blood-staining  of,  326 
blood-vessels  of,  52 
burns  of,  358 
cellular  elements  of,  52 
changes  in  form  of,  caused  by 

inflammation,  323 
congenital  opacities  of,  329 

staphyloma  of,  329 
conical,  328.    See  Conical  cor- 
nea. 

connective-tissue  stroma  of, 
21 


Cornea,  contusions  of,  3.59 
creeping  ulcer  of,  313 
curetting  of,  567 
curvature  of,  196 
diameter  of,  146 

in  glaucoma,  376 
dendritic  ulcers  of,  310 
dermoid  tumors  of,  329 
diseases  of,  305 
epithelioma  of,  329 
epithelium  of,  21 
erosions,  of  359 
fibroma  of,  329 
fistula  of,  324,  .384 
flattening  of,  323 
foreign  bodies  on,  368 
form  of,  50 

geometrical  figures  in,  326 
herpes  of,  309 

index  of  refraction  of,  89,  92 
infiltration  of,  with  lymph, 
326 

inflammation  of.    See  Kera- 
titis. 

injuries  of,  from  heat  and 

chemicals,  358 
inspection  of,  145 
lepra  of,  329 
lime-burns  of,  358 
massage  of,  322 
mechanical  injuries  of,  359 
micro-organisms  in  ulcers  of, 

314,  614c 
morbid  growths  of,  329 
nerves  of,  52 

non-inflammatorv  changes  in 

form  of,  327  ' 
opacities  of,  322 

due  to  metallic  deposits,  326 
operations  upon,  .566 
panel-like  opacities  of,  326 
papilloma  of,  329 
paracentesis  of,  567,  578,  584 
posterior  elastic  membrane 

of,  52 

posterior  endothelium  of,  52 
limiting  membrane  of,  52 
powder-grains  in,  .368 
primary  transverse  opacity 

of,  325 
proper  substance  of,  51 
radius  of  curvature  of,  92 
removal    of    foreign  bodies 

from,  566 
removal    of  powder-grains 

from,  567 
results  of  inflammation  of. 

322 

rodent  ulcers  of,  313 

rupture  of,  362 

sarcoma  of,  329 

sensibility  of,  146 

serpiginous  ulcer  of,  314 

staphyloma  of,  323 

structure  of,  51 

suppurative  inflammations  of. 
See  Keratitis,  suppurative. 

tattooing  of,  .323,  568 

transparent  ulcer  of,  309 

transient  opacities  of,  326 

transplantation  of,  323,  569 

tuberculosis  of,  318 

ulcer  of,  145,  245,  293,  313, 
314,  31.5,  .527 
after  tenotomy,  ,594 
from  gonorrheal  conjunc- 
tivitis, 279 


Cornea,  ulcer  of,  in  small-pox, 
317 

vaccinial  abscess  of,  318 
vertical  meridian  of,  497 
waiidtjring  cells  of,  52 
width  of,  145 
wounds  of,  568 
wrinkling  of,  324 
zonular  opacity  of,  325 
Corneal  coriiu.scles,  52 
loupe,  147 
micro.scope,  147 
reflection,  size  of,  196 
reflex,  181 

section   during  cataract-ex- 
traction, .580,  .582 

Corneo-scleral  juncture.  See 
Sclero-corneal  juncture. 

Cornicula  laryngis,  816,  818 

Cornu  cutaneum,  248 

Corpora  gcniculata,  479 
quadrigemina,  149,  479 

Corrosive  sublimate  in  condy- 
lomata of  auditory  canal, 
707 

Corti,  membraua  tectoria  of, 
619 

Corti's  organ,  function  of,  644 

rods,  619 
Corvza,  891.  See  Rhinitis,  acute. 

fetida,  957 
Couching,  395,  580 
Cough,  nasal,  1150 

nervous,  1158 
Counter-field,  410,  486 
Couper's  ophthalmoscope,  173 
Crede's  method  of  prophylaxis 
in  conjunctivitis  neona- 
torum, 282 
Creolin  in  laryngeal  tubercu- 
losis, 10.52 
spray  in  laryngeal  tuberculo- 
sis, 1050 
Creosote  in  laryngeal  tubercu- 
losis, 1047,  1048 
spray  in  laryngeal  tubercu- 
losis, 10.50 
Crescent,  myopic,  221 
Crest,  acoustic,  618 
Cribriform  plate  of  ethmoid,  826 
Crico-arytenoid  ligaments,  819 

muscles,  lateral,  821 
Crico-arytenoidea  laterales,  pa- 
ralysis of,  1167 
Crico-arytenoids  in  voice-pro- 
duction, 1173 
Cricoid  cartilage,  817 
Cricothyroid  artery,  825 
membrane,  819 
muscle,  822 

in  voice-production,  1173 
Critchett's  operation  for  staph- 
yloma, .571 
of  tenotomy,  587 
Crossed  cylinders,  229 
lateral  deviation,  1.57 
paresis  in  brain -abscess,  763 
Croup,  990.      See  Laryngitis, 
cronpons. 
false,  986 
Croupous  conjunctivitis.  See 
Conjunctivitis,  croupous. 
inflammation  of  upper  air- 
passages.  848 
Laryngitis.  990 
rhinitis,  896 
tonsillitis,  acute,  925 
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Cms  cerebri,  479 
Crypto-fjlioiiia,  494 
Cryptoitlitlmlino-s,  241 
Crystiilliiie  body,  operatioitsoti, 
574 

leus.  'JSee  Lena,  crystalline. 
Ciiiuurorr'n  cartiluges,  Hlti,  818 
Curare,  4(J0 

Curotteiiieut     in      lupus  of 

pharynx,  105!) 
Curettiiifi    in   corneal  ulcers, 

315 

(!urvature-byperopia,  215 
C;nrvaturi'-niyopia,  222 
Curves,  .sliidy  of,  KKJ 
Cushion  of  ei)if;lottis,  818 

I'assavant's,  811 
Cutaneous  horns,  248 
Cyauid  of  mercury   in  diph- 
theria, 995 
CyaninH!t  of  mercury,  540 
Cvclitic  meml)ran(!,  345 
C'yclitis,  144,  147,  245,  344,  3GC, 
39(),  492,  494,  495 

diagnosis,  345 

etiology,  344 

jiathological  anatomy,  345 
plastic,  344 
prognosis,  345 
])urulont,  345 
serous,  344 
symptoms,  344 
traumatic,  344 
trciatnient,  34G 

with  cai)su litis  after  cataract- 
extraction,  503 
Cyclophoria.     See  Insufficiency 

of  oblique  muscles. 
Cyclopia,  523 
Cyiiloplegia,  51 1 
traumatic,  3()0 
Cylinder,  crossed,  229 
Cylinders,  ]2(j,  128 

distortion  of  retinal  images 
bv,  230 
Cylindrical  lens,  207,  228 

testing  of,  240 
Cylindroma    of  conjunctiva, 
301 

of  lachrymal  gland,  2G4 
Cyst  of  lachrymal  gland,  262 
Cystectomy,  586 
Cysticercns,  348,  428 

cysts  of  conjunctiva,  301 

in  anterior  chamber,  344 

in  vitreous,  402 

of  eyelids,  260 

subretinal,  431 
Cystoid  cicatrix,  324,  383 
Cystomata  of  nose,  1084 
Cystotome,  580 

Cysts,  dermoid,  of  conjunctiva. 

274 

of  auricle,  655 

operations  for,  783 
of  caruncle,  304 
of  ciliary  body,  491 
of  conjunctiva,  293,  300 
of  iris,  489 
of  larynx, 1108 
of  maxillary  sinus,  1089 
of  nasal  mucous  membrane, 
1084 

of  nose,  bony,  1082 
of  orbit,  531 
of  oro-pharynx,  1096 
of  retina,  494 


Daae's  test  for  color-sense,  154 
Dacryo-adeiiitis,  acute,  201 

chronic,  2()1 
Dacryo-cystitis,  265,  295 

acute,  267 

chronic,  26(> 

treatment,  268 
Dacryoliths,  262,  263,  265 
Dacryojjs,  262 
Dalryiniile's  sign,  535 
Danger-signals  in  chronic  sup- 
1)U ration  of  middle  ear, 
745 

Darby's   artificial  finger-nail, 

1202 
Daturin,  209 
Daviel's  si)oon,  580 
Day-blindness.  See  Hemeralopia. 
Deaf-mutism,  777 
treatment,  781 
Deafness  from  otitis  media,  716, 

719 

in  acute  affections  of  tjMn- 

I>anic  cavity,  716 
in  brain-abscess,  7()3 
in  chronic  catarrh  of  middle 

ear,  729 
operations  for,  789 
Defects  of   auricle,  operation 

for,  783 

Deflection  of  nasal  bones,  treat- 
ment, 1182 
of  nasal  sejrtum  in  etiology 
of  nasal  obstruction,  849 
Deformities  of  nasal  septum, 
o|)erations  for,  1190 
of  nose,  ojierative  treatment 

of,  11  HO 
of  turbinated  bones,  1194 
Degeneration  of  acoustic  nerve, 

etiology,  770 
Deglutition  in  diseases  of  upper 

air-jiassages,  853 
Delirium  in  diphtheria,  1016 
Demon rs's  membrane,  52 
Dencb's  tuning-fork,  669 
Dendritic  keratitis,  310 
Dennett's  test-types,  140 
Denonvillier's  method,  1187 
Dental  defects  in  cataract,  387 

disease,  151 
Deorsumversion,  501 
Depression,  olfactory,  807 
Dermoid  cyst  of  pharynx,  1094 
of  orbit,  531 
of  eyelids,  260 
tumors  of  conjunctiva,  274, 
300 

Dermoids,  lipomatous,  300 
Desceniet's  membrane,  28,  52, 
55,  61,  336,  337 
folding  of,  326 
perforation  of,  314 
Descemetitis.     See  Keratitis, 

punctata. 
Discission  for  soft  cataracts,  584 
Desquamated    epithelium  in 
chronic  suppuration  of 
middle  ear.  743 
Desquamative  otitis,  753 
Deviation-angle     system  of 

.Tackson,  133 
Deviation  of  nasal  septum,  831, 
915,  916 
fcn'cible  correction  by  for- 
ceps, 1192 
treatment,  917,  1191 


Deviation  of  tip  of  nose,  treat- 
ment, 1182 
Deviations.  See  also  Sirabismus, 
Jli'terojjlwt  ia,  Insufficiency, 
and  Ucular  muscles. 
associated  parallel,  519 
convergent,  515 
divergent,  517 
varieties  of,  504 
vertical,  518 
De  Wecker's   method   of  ad- 
vancement, .590 
of  capsule,  .594 
operation  for  stajihyloma,  570 
Dextroduclion,  502 
Dextrotorsion,  .502 
Dextroversion.  .500 
Diabetes,  222,  339,  .391,  394,  419, 
421,  445,  4.5H,  461,  511 
insi])i(ius,  419,  445 
oi'  ear,  685 
Diachylon  ointment,  244 
Diell'eiibach's  method   of  ble- 
pharo])lasty,  .556 
o])(Mation  of  i-hinoplasty.  1188 
for  deviated  se])tum,  917 
Diet  in  affections  of  upper  air- 
liassages,  880 
in  diphtheria,  1033 
Diflusion-eircles,  94 
Digastric  muscle  in  voice-pro- 
duction, 1173 
Digitalis,  459 

in  diphtheria,  994,  1020 
Dilatation  of  pu))il,  149 
cerebral  origin  of,  1.50 
si)inal  origin  of,  1.50 
Dilatator  i)U])ilhe,  64.  96 
Dilator  center,  97 
Dioptre,  the,  122,  123 
Dioptric  ai)paratus,  89 

system,  90 
Didjttrics,  102,  109 
Diphtheria,  284,  436,  511,  991, 
1010 

-antitoxin,  286,  1020 
dose  of,  1024 

in   atrojjhic  rhinitis,  960, 

963,  965 
injurious  effects  of,  1023 
preparation  of,  1020 
site  of  injection,  1025 
testing  of,  1025 
bacillus  of,  991,  1011,  1017. 
See  also  Klebs-Loffler  ba- 
cillus. 

in  membranous  rhinitis,  896 
diagnosis,  99.3,  1017 

from    membranous  croup, 
993 
diet  in,  1033 

disinfection  in,  1014,  1015 

etiology  of,  991,  1011 

history,  1010 

intubation  in,  1029 

morbid  anatomy,  1012 

nasal  feeding  in,  1031 

of  auricle,  6.55 

of  eye,  1032 

otitis  media  from,  718 

pathology,  992 

prognosis.  994,  1019 

prophylaxis,  1013 

relation  of,  to  ear-disease,  651 

syn\ptoms,  992,  1016 

tracheotomy  in,  1031 

treatment,  994,  1020 
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Diphtheritic  conjunctivitis, 
258.     Soii  Conjunctivitis, 
diphtheritic. 
infiainniution  of  upper  air- 
piissagcs,  848 
Diplacusis,  777 
Diplo-bacillus,  614c 

conjunctivitis,  (JMc 
Diploeoccus  in  oro-|)haryux,  846 
in  labyriutli,  767 
of   Lowenberg   in  atrophic 

rhinitis,  960 
of  pneumonia  in  ear-disease, 
653 

pneunioniffi,  614a 
Diplopia,  499,  509,  525 

a  test  for  insufficiency  of 

the  ocular  muscles,  156, 

157 

monocular,  iu  cataracts,  392 
region  of,  157 
varieties,  500 
Direct  method  of  ophthalmos- 
copy, 175 
measure  of  refraction  by, 
199 

reflex  action  of  pupil,  148 
Discharge,  aural,  as  a  symp- 
tom, 667 
Discission,  395,  584 
for  secondary  cataract,  585 
glaucoma  after,  578,  586 
of  cataract,  347 
Dislocation  of  nasal  bones,  1125 
Dislocations  of   cartilages  of 

nose,  1126 
Disseminated  sclerosis,  151,  445, 
447,  448,  520 
field  of  vision  in,  167 
Dissonance,  636 
Distichiasis,  257 
congenital,  241 
Distortion,  500 
Divergence,  500 

movemefflts  of,  503 
Divergence-abduction,  503 
Divergence-insufiiciency,  516 
Divergence-paralysis,  516 
Dobell's  solution,  882,  883 

in   chronic  naso- pharyn- 
gitis, 951 
in  chronic  rhinitis,  909 
in  sarcoma  of  soft  palate, 
1099 

Donder's  schematic  eye,  92 
Douches,  883 

Dover's  powder  in  acute  naso- 
pharyngitis, 948 
in  acute  rhinitis,  893 
Drainage  of   frontal  sinuses, 
980,  981 

of  maxillary  antrum,  972 
Dressings,  541 
Drum-cavity,  626.  627 

paracentesis  of,  786 
Drumhead,  629 

acute  primary  inflammation 
of,  713 

angioma  of,  714 

calcification  of,  714 

cholesteatoma  of,  714 

chronic  inflammation  of,  713 

condylomata  of,  714 

development  of,  622 

direct  injuries  of.  711 

epithelioma  of,  714 

fibroma  of,  714 


Drumhead,  hemorrhage  in,  711 

hyperemia  of,  711 

infectious  diseases  of,  714 

injuries  and  diseases  of,  711, 
712,713 

myxoma  of,  714 

new  growths  of,  714 

polypi  of,  714 

rupture  of,  712 

sniall-i)ox  of,  714 

syphilis  of,  714 
Drusen,  451 

Dry  heat  in  acute  otitis  media, 
721 

mouth,  9.36 
Duboisiii,  209 
Duct,  endolymphatic,  617 

naso-lachrynuil,  47 
Duplay's  speculum,  859 
Dura,  opening  of,  804 
Dural  sheath  of  optic  nerve, 
79 

Dust  ip  aflfections  of  upper  air- 
passages,  880 

"  Dutch  garden  symmetry," 
1069 

Dynamic  strabismus,  156 
Dyschromatopsia,  458 
Dyscoria,  334 
Dysmenorrhea,  344 
Dysphagia,  853 

in  diphtheria,  1016 

in    larvngeai  tuberculosis, 
1039 
Dysphonia,  1158 

in    laryngeal  tuberculosis, 
1039 

Dyspnea  in  acute  phlegmonous 
laryngitis,  989 
in  chronic  subglottic  laryn- 
gitis, 1008 
in  croupous  laryngitis,  991 
iu  lupous  laryngitis,  1060 
in  subglottic  laryngitis,  987 
in  tracheitis,  997 

Eak,  abscess  of,  pathology,  655 
anatomy,  617 

anomalies    of  secretion  of, 

treatment,  684 
aspergillus-mycosis  of,  657 

treatment,  686 
auscultatory  sounds  of,  680 
blood-tumor    of,  pathology, 

655 

catheterization  of,  679 
cholesteatoma  of,  753 
congenital  fistula  of,  692 
cysts  of,  655 

diphtheria  of,  pathology,  655 
discharge  from,  667 
diseases  of,  complications,  749 
eczema  of,  pathology,  654 

treatment,  685 
embryology  of,  617 
examination  of,  673 
external,  affections  of,  691 

anatomy,  625 
functional    examination  of. 
668  . 

furunculosis    of,  treatment, 
686 

herpes  of,  treatment,  685 
illumination  of,  673 
intertrigo  of,  treatment,  685 
keloids  of,  655 
lupus  of,  treatment,  686 


Eur,  menstruation  from,  650 

middle,  62() 
inflation  of,  with  ausculta- 
tion, 679 

ossicles  of,  (i30 

osteology  of,  ()20 

perichondritis  of,  655 

physiology  of,  634 

syjihilis  of,  treatment,  686 
Earache,  715 

as  a  symptom,  667 
Ear-disease,  etiology,  647 

cause,  (i68 

clinical  history  in,  665 
examination  idank  for,  683 
examination  of  patients,  665 
pathology,  6.54 

symptomatology  and  diag- 
nosis, 665 

therapeutics,  684 
Ear-forceps,  674 
Ear-scoop,  ()74 
Ear-speculum,  673 
Ear-syringe,  674 
Eburnatiou,  751 
Ecchondrosis  of  trachea,  1115 
Ecchymosis  of  conjunctiva,  298, 
360 

of  eyelids,  371 
Echinococcus  cysts  of  conjunc- 
tiva, 301 

of  orbit,  531 
Echo,  634 
Ectoderm,  19,  20 
Ectopia  lentis,  396 
Ectropia  pupillce,  334 
Ectropion,  255,  258,  372,  526 

cicatricial,  of  upper  lid,  opera- 
tions for,  553 

congenital,  241 

operations  for,  651,  552 

organic,  258 

spasmodic,  258 

treatment,  258 

uvese,  378 
Eczema,  246,  275 

of  auricle,  654,  693 
treatment,  693 

of  conjunctiva,  286 

of  ear,  treatment,  685 

of  eyelids,  244 
from  eye-strain,  214 

seborrhceicum,  246 
Edema  of  larynx,  989,  990, 1139 
Edematous  polypi  of  larynx, 
1105 

of  maxillary  sinus,  1089 
of  nose,  1076 
Egyptian  ophthalmia,  294 
Electric  ophthalmia,  468 
Electricity,  426 
in  affections  of  upper  air- 
passages,  886 
in  atrophic  rhinitis,  963 
in  cataract,  394 
in  chronic  laryngitis.  1004 
in  corneal  opacities,  322 
in  diseases  of  sound-perceiv- 
ing apparatus,  781 
in   insuflicicncies  of  ocular 

muscles,  520 
in  optic-nerve  atrophy,  449 
in  vitreous  opacities,  400 
Electro-cautery,  248 
in  pterygium.  562 
Electrolysis,  248,  257,  561 
for  removing  cilia,  545 
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Electrolysis  in  chronic  rhinitis, 

in  deviation  of  sc^ptum,  920 
in   orectilo  tumors  of  orbit, 
(iOl 

in  librouia  of  iiuso-pharyux, 
1093 

in  lachryuial  strictures,  271 
in  orbital  angiomas,  531 
in  retinal  detachment,  430 
iu  trachoma,  5(i4 
Electro-iuagncl,  3()»,  370 
Electrozoue  in  diphtiieria-dis- 

infection,  1015 
Elephantiasis  arabum,  252 
lymphangicctodes,  252 
telangiectodes,  252 
Embolism  of  central  artery  of 
retina,  40(),  407,  421 
relation  of  cilio-retlnal 
artery  to,  189 
Embryo,  17 

Embryolog}'-  of  the  ear,  617 
Emmetropia,  212 
ami)litude  of  accommodation 
in,  13G 

dctcrniint'd  by  skiascopy,  205 
Empyema  of  anterior  mastoid 
cells  with  perforation, 
752 

of  apex  of  mastoid  with  per- 
foration into  digastric 
fossa,  752 

of  mastoid,  operation  for, 
793 

of  njaxillary  sinus,  968.  See 
Maxillary  sinus,  empy- 
ema of. 
oper.ativc  treatment,  1199 
of   sphenoidal    cells,  treat- 
ment, 983 
Emphysema,  409 
of  conjunctiva, 299 
of  eyelids,  371,  537 
of  orbit,  537 
Ems  pastilles  in  rheumatic  con- 
ditions  of  air-passages, 
875 

Encanthis,  304 
Enccphalocele,  533 
Enchondroma  of  eyelids,  248 

of  naso-pharynx,  1093 

of  nose,  removal  of,  1197 

of  orbit,  531 

of  sclera.  330 
Endocarditis,  421 
Endogenous  infection,  355 
Endolymph,  function  of,  640 
Endolymphatic  duct,  617 
Endothelioma  of  optic  nerve, 
449 

Enophthalmos,  170,  525,  538 
Entoptic  phenomena.  140 

study  of  macula,  189 
Entropion,  267,  291,  293,  308 

congenital,  241 

operations  for,  548 

organic,  257 

spasmodic,  257 
Enucleation,  384 

complications  after,  572 

of  an  eyeball,  571 

in  panophthalmitis,  356 
Epencephalon,  19 
Ephidrosis  of  eyelids,  259 
Epicanthus,  241 

operation  for,  548 


Epidural   abscess,    756.  See 

I'achiimeninqiUs  externa. 
Epiglottis,  "hi  H 

cushion  of,  818 

development  of,  809 

diseases  ol',  936 

enlargement  of,  937 

examination  of,  870 

incarceration  of,  933,  936 
Epilation,  544 

of  cilia,  2.57 
Epilepsy,  150,  151,  509,  511 

from  eye-strain,  214 

influence    of,    on    the  ear, 
(i49 

laryngeal,  1159 
Epil)hora,  2(i4 

Episcleral    congestion,  transi- 
tory, 330 

lym])h-sj)ace,  87 

vessels,  143 
Episcleritis,  ,329,  330 

partialis  I'ugax,  330 
Epistaxis,  902,  903 

idio|)athic,  902 

trauMuitic,  903 

vicarious,  902 
Ei)ithelial  carcinoma  of  auricle, 
o]K;ration  for,  784 

im]>laiitation  tumors,  48ft 
E])itli('lioma.    See  Carcmoma. 

contagious.  2.59 

of  auricle,  697 

of  conjunctiva,  301 

of  cor'nea,  329 

of  drumhead,  714 

of  nose,  i)apillary,  1086 

of  sclera,  330 
Equilibrium,   disturbances  of, 

testing  of,  774 
Ergot,  459 

in  congestion  of  labyrinth, 
690 

in  epistaxis,  903 
Ergotism,  392 
Eruptions,  antitoxin-,  1023 
Erysipelas,  275,  444,  528 

of  auricle,  693 
treatment,  685 

of  eyelids,  242 

of  nose,  901,  902 
Erythema  of  eyelids,  242 
Erythropsia,  468 
Escat's  tongue-depressor,  872 
Eserin  in  corneal  ulcei-s,  280, 
283,  316 

in  glaucoma,  384 

in  staphylomas,  324 
Esophagus,  foreign  bodies  in, 

1135,  1136 
Esophoria,  157,  161,  .500,  515 

treatment,  520 
Esotropia.    See  Strabismus,  con- 
vergent. 

Essential  atrophy  of  conjunc- 
tiva, 296 
phthisis  bulbi,  357 
Ether,  542 

in  subglottic  lai-yngitis,  988 
Ethmoid  bone,  825,  826 
cells,   disease   of,  operative 

treatment,  1200 
disease,  976,  977 
fistula,  602 
mucocele  of,  5.33 
sinus,  4.54 
I    sinuses,  neoplasms  of,  1090 


Ethmoidal  cells,  anterior,  ex- 
amination of,  864 
cysts  of,  97() 
diseases  of,  976 
inflammation  of,  977 
polypi  of,  treatment,  977 
Ethmoiditis,  necrosing,  120] 
Ethyl  bromid  in  laryngeal  tu- 
berculosis, 10.52 
Ethylenediamin,  465 
Eucain,  211,  595 
Eucain  "A,"  543 
Eucain  "  B,"  .543 
Eucalyptol  in  chronic  catarrh 

of  middle  ear,  733 
Eucaly])tus  in  tracheitis,  997 
oil  in  laryngeal  tnbc'rculosis, 
1050,  "1051 
Europhen  in  laryngeal  tuber- 
culosis, 1050,  10.52 
Eustachian    bougie,  examina- 
tion of  car  with,  682 
bougies  in  chronic  catarrli, 
734 

catheter,    inflation    of  car 
with,  679 
in  salpingitis,  753 
openings,  631,  809,  810 
tube,  630 

develoi)ment  of,  621 
function  of,  639 
inflannnation  of,  723 
isthmus  of,  626 
obstruction  of,  by  chronic 

catarrh,  733,  734 
pathology  of,  ()63 
Eversbusch's  method  of  mak- 
ing an  eye-lid,  .555 
operation  for  ])tosis,  559 
Evisceration,  324 
complications  after.  .573 
of  eyeball.  .572 
with  insertion  of  artificial 
vitreous,  .572 
Examination  blank  for  ear-dis- 
ease. 683 
Exanthematous  eruptions  of 

eyelids,  244 
Excision  of  ossicles  in  catarrh 
of  middle  ear.  737 
in  chronic  suppuration  of 
middle  ear,  747 
of  sound-conducting  apjiar- 
atus,  788 
Exenteration,  .572.     See  also 
Einsceration . 
of  orbit,  600 
tympano-mastoid.  796 
Exophoria.  157,  500,  517 
in  relation  to  full  correction 

of  hyperopia,  219 
treatment,  520 
Exophthalmic  goiter,  170,  25.5, 

477.  534 
Exophthalmos,  317,  525 
cardiac,  534 
pulsating.  .534 
Exostoses  cartilaginea'  of  me- 
atus, operation  for.  786 
of  external  auditory  canal, 
706 

of    meatus,    operation  for. 

785 
of  orbit,  533 
Esotropia.    See  Rrahismu.o,  di- 

Tprfient. 

Exploratory  tympanotomy,  737 
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External  auditory  canal,  affec- 
tions of,  698 
circuiuscribud  intlamma- 

tion  of,  702 
congenital  atresia  of,  (598 
diffuse  intlamnnuion  of, 
703 

doubling  of,  099 
exostoses  of,  70G 
false  membranes  of,  707 
furuncle  of,  702 
hyperostosis  of,  706 
ear,  affections  of,  691 
anatomy,  625 
function  of,  636 
rectus.    See  Rectus,  external. 
Extirpation  of  larynx,  1212 
Extorsion,  497 

Extraction  of  cataract,  395,  580 
after-treatment  of,  586 
combined,  582 
disturbances    of  healing 

process  after,  583 
execution  of  operation  of, 

580 

in  capsule,  582 

mistakes  and  accidents  dur- 
ing operation  of,  582 

results  of,  583 

simple,  580 

suppuration  after,  583 

various  modifications  of  the 
operative  procedure  of, 
581 

with  iridectomy,  582 
of  immature  cataract,  394 
of  monocular  cataract,  395 
Extradural  abscess,  756.  See 

Pachymenmgitis  externa. 
Eye,  a  living  camera,  88 
anatomy  of,  29 
animal's,  operation  on,  611 
antero-posterior  axis  of,  100, 
201 

cardinal  points  of  schematic, 
92 

center  of  rotation  of,  96 
determination  of  position  of 

opacities  in  media  of,  179 
development  of,  17 
development  of  fibrous  and 

vascular  coats  of,  27 
diphtheria  of,  1032 
direct  inspection  of,  142 
examination  of  media  of,  178 
external  examination  of,  142 
functional  testing  of,  142 
general  plan  of  examination 

of  refraction  of,  211 
horizontal  axis  of,  100 
human,  cardinal  points  of,  125 
hyperopic,  214 
injuries  of,  .3.58 
injuries  of  appendages  of,  .3.58 
length  of  axis  of  emmetropic, 

178 

lengthening  or  shortening  of, 
in  axial  ametropia,  201 

methods  of  determining  re- 
fraction of  the,  196 

movements  of  each,  498 

muscl(\sof.  See  Ocular  muscles. 

myopic,  219 

opacities  of  media  of,  183 
operations  on,  .539 
optical  defects  of,  95 
position  of,  170 


Eye,  primary  position  of,  101 
reduced,  93 

refraction    of,   at  dillerent 

parts  of  retina,  200 
rotation  of,  100 
schematic,  92 

sympathetic  affections  of,  347 
Eyeball,  atroi)hy  of,  315,  356 

blood-ve.ssels  of,  86 

contusion  of,  360 

dislocation  of,  537 

enucleation  of,  571 

fibrous  tunic  of,  50 

foreign  bodies  in,  369 

injuries  of,  from  contusion, 
concussion,  and  com- 
pression, 360 

lymphatics  of,  87 

macroscopical  anatomy  of,  48 

microscopical  anatomy  of,  48 

movements  of,  100 

nervous  tunic  of,  50,  65 

ossification  of,  348 

penetrating  wounds  of,  367 

principal  diameters  of,  49 

refractive  media  of,  50 

rupture  of,  361 

vascular  tunic  of,  50,  55 
Eyeballs,  anomalies  of  move- 
ments of,  497 
Eyebrows,  260 

cysts  of,  260 
Eye-glasses,  239 
Eye-ground.    See  Fundus. 
Eyelashes.    See  Cilia. 
Eyelid,  Eyelids,  30 

abnormal  shortness  of,  246 

abscess  of,  242,  546 

adenoma  of,  248 

angioma  of,  248 

anthrax  pustule  of,  242 

blood-vessels  of,  36 

border,  reconstruction  of,  550 

burns  of,  372 

carbuncle  of,  242 

carcinoma  of,  251 

chromidrosis  of,  259 

colobomaof,  operation  for,  .557 

congenital  anomalies  of,  241 

coutusions  of,  372 

cutaneous  horns  of,  248 

cysticercus  of,  260 

dermoid  cysts  of,  260 

development  of,  28 

diseases  of,  241 

ecchymosis  of,  371 

eczema  of,  244 

elephantiasis  of,  252 

emphysema  of,  371,  537 

enchondroraa  of,  248 

ephidrosis  of,  2.59 

epitlielioma  of,  invading 
orbit,  533 

erysipelas  of,  242 

erythema  of,  242 

exanthematous  eruptions  of, 
244 

fibroma  of,  248 
furuncle  of,  242 
gumma  of,  248 
injuries  of,  .371 
integument  of,  32 
lepra  of,  252 
lipoma  of,  248 

lupus  of,  invading  orbit,  533 

vulgaris  of,  252 
lymphatics  of,  37 


Eyelid,    Eyelids,    method  of 
everting,  143 
milium  ol',  25!) 

molluscuni  contagiosum  of,. 

259 
nerves  of,  37 
ueuronui  of,  248 
nevus  of,  invading  orbit,  533 
operations  lor  restoration  of, 

555 

operations  on,  544 
papillonni  of,  248 
rare  forms  of  carcinoma  of, 
2.52 

rejilacement  of  lacerated,  557 
rodent  ulcer  of,  251 
sarcoma  of,  250 
sebaceous  cysts  of,  2.59 
seborrhea  of,  258 
syphilis  of,  247 
third,  31 

transplantation  of  cicatricial' 
skin  to  replace  integu- 
ment of,  5.54 

tumors  and  hypertrophies  of, 
248 

ulcers  of,  243 

vaccinia  of,  244 

veins  of,  37 

wounds  of,  372 
Eyes,  associated  movements  of, 
101,  500 

associated  parallel  move- 
ments of,  500 

astigmatic,  224 

mobility  of,  155 

nervous  jnechanism  govern- 
ing associated  parallel 
movements  of,  502 

secondary  position  of,  101 
Eye-speculum,  .575 
Eye-strain,  213,  352 

Face,  examination  of,  in  affec- 
tions of  nose  and  throat, 
855 

Facial  canal,  621,  755 
Facultative  hyperopia,  215 
False  croup,  986 

membrane  in  diphtheria,  1012 

membranes  of  internal  audi- 
tory canal,  707 

vocal  cords,  816,  820 
Farlow's  tongue-depressor,  865 
Far-point,  134,  155 
Far-sightedness.  See  Hyperopia. 
Fascia,  oculo-orbital,  inflamma- 
tion of,  529 

orbital  is,  42 
Fascicular  keratitis,  311 
Fauces,  herpes  of,  946 

malignant  tumors  of,  1098 
Faucial  abscess,  evacuation  of, 
1207 

lymphoid    tissue,  pathology 

of,  850 
tonsils,  81.5,  921 
pathology  of,  8.50 
removal  of,  1204 
Fan  vol's  forceps,  1137,  1138 
Fenestra  ovalis,   function  of,. 
640 

rotunda,  function  of,  640 
Fetal  cleft,  191 
Fibers  of  Gratiolet,  479 

of  Miillcr,  75 

of  Wernicke,  479 
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Fibroma  of  auricle,  055,  696 
of  conjtiiictivii,  ^93,  301 
of  Cornell,  Ii29 
of  druniliead,  714 
of  eycilids,  218 
of  liiryiix,  1105 
of  iohiile,  operation  for,  783 
of  middle  ear,  (i()l 
of  iiaso-])liarynx,  1091,  1092 
of  nose,  lOSO 

removal  of,  1197 
of  optic  nerve,  449,  530 
of  oro-i)luirynx,  1096 
of  sclera,  330 
of  soft  i)alate,  1096 
of  tracliea,  1115 
papillare  of  nose,  1081 
Fibro-niucous  polyi)i  of  naso- 

jiliaryiix,  J093 
Field  of  binocular  fixation,  502 
of  binocular  single  vision,  502 
of  lixatioii,  169,  498 
of  vision,  1(>;2,  470 
absolute,  l(j(i 
amblyopia  of,  470 
anomalies  of,  472 
binocular,  1()7,  471 
changes  in,  in  allections  of 
optic  nerve,  476 
in  diseases  of  cboroid,  475 
in  diseases  of  retina,  473 
due  to  optic  liindrance, 
473 

contraction  of,  472 

efiect  of  refraction  on  size 

of,  166 
false  projection  of,  509 
for  colors,  167 
in  glaucoma,  379,  476 
in  optic-nerve  atrophy,  446, 

447 

minimal,  166 
relative,  166 
size  of,  165 
Fifth  nerve.    See  Trigemivns. 
Filamentous  keratitis,  311 
Filaria   sanguinis   hominis  in 
anterior  chamber,  344 
in  vitreous,  402 
Filtration-angle  in  glaucoma, 
377 

Fissure,  Glaserian,  625 
Fissures  of  auricle,  operation 

for,  783 
Fistula,  aural,  692 

lachrymal,  268,  272 

of  ear,  congenital,  692 
operation  for,  783 

of  lachrymal  gland,  262 
Fixation,  binocular,  499 

contraction  of  field  of,  499 

field  of,  169,  498 

field  of  binocular,  502 

line  of,  96,  128 
Flaccid  membrane,  628 
Flavors,  percej)tiou  of,  839 
"  Flimmer  scntom,"  483 
Floor  of  nasal  chamber,  827 
Fluid-brain,  19 
Fluorcscin,  145 
Focal  distance,  92,  93 
anterior,  90 
posterior,  90 

interval  of  Sturm,  225 

length  of  lens,  123 

line,  224 

planes,  91 
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Focal  points,  90,  92 
Foci,  105.  108 
conjugate,  103,  108 

relation  of,  to  principal  foci, 
111 

principal,  121 

of  surfaces  measured  from  the 

surfaces,  114 
of  systems    measured  from 
l)rincii)al  jioints  of  sys- 
tems, 114 
Focus,  102,  124 

first  principal,  109,  110 
principal,  114 
second  principal,  109,  110 
virtual,  of  concave  lens,  124 
Foerster'sojieration  for  rijiening 

cataract,  584 
Follieulosi.s,  289,  292 
Fontana,  sjiaces  of,  28,  66,  86, 

87,  377 
Foramen  lacerujn,  624 
Forceps,  ear-,  674 
Fauvel's,  1137,  1138 
for  deviation  of  nasal  septum, 
1192 

Garrigou-Desarenes,  1192 
Mackenzie's  tube-,  1143 
Itoe's  tracheal,  1134 

Fore-brain,  19 

Fore-gut,  80S 

Foreign    bodies    in  auditory 
canal,  708 
in  cornea  and  conjunctiva, 
368 

in  esophagus,  1135 
in  eyeball,  369 
in  larynx,  1129 

and  trachea,  1130-1132 
removal  of,  1209 
in  meatus,  operation  for, 

786 

in  nose,  861,  1127,  1128 
in  pharynx,  1135 
in  tonsil,  936 
in  trachea,  1129 
Form    of   upper  air-passages, 

alterations  of,  854 
Formaldehyde,  272,  280, 293, 540 
in  corneal  ulcers,  315 
in  lai'yngeal  tuberculosis,  1050 
in  nasal  and  phai'yngeal  tu- 
berculosis, 1057 
Formaldehyde-disinfection  in 

diphtheria,  1016 
Formalin.    See  Formaldehyde. 
Formate  of  soda  spray  in  laryn- 
geal tuberculosis,  1050 
of  sodium  in  nasal  and  pliar- 
vngeal  tuberculosis,  1057 
Form-field,  166 
Fornix  conjunctivsp,  35 
Fossa,  cerebellar,  623 
patellar,  80 
posterior,  623 
of  Rosenmiiller,  810 
Fourth  ventricle,  19 
Fovea,  188 
centralis,  66,  76 

reflection  from,  182 
Foveal  reflex,  67,  188,  406 
Fowler's  solution    in  lupous 

laryngitis,  1066 
Fracture  of  bones  of  noso,  1119 
treatment,  1121 
of  cartilages  of  nose,  1123 
of  lachrymal  bones,  1120 


Fracture  of  larynx,  1139 
of  nasal  septum,  1124 
of  petrous  bone,  776 
of  triangular  cartilage,  1124 
of  vomer,  112^1 
Frankel's  dijdococcus  in  laby- 
rinth, 7(i7 
^  tongue-depressor,  865 
Frankel-W(!ichselbaum  capsu- 

lated  dii)lococciis,  614a 
Fricko's  method  of  blepharo- 

l)lastv,  556 
Fright,  149 
Frontal  nerve,  37 
disease,  980 
Frontal  sinus,  growths  in,  in- 
vading orbit,  533 
operation  for  distention  of, 
602 

sinivses,  disea.ses  of,  979 

operative  treatment,  602 
1202 

drainage  of,  980,  981 
neojilasms  of,  1090 
Fronto-nasal  ))rocoss,  807 
Frost-))it(!  of  auricle,  696 
Fruehjahr's  catarrh,  287 
Fundus,  changes  in,  caused  by 
eye-strain,  213 
caused  by  myopia,  221 
color  of,  189 

congenital-anomalies  of,  189 
difl'erences  of  level  in,  184 
normal,  171,  184 
physiological    variations  of, 
189 

Fundus-details,  177 
Furcula,  809 

Furuncle  of  external  auditory 
canal,  702 
of  eyelids,  242 
of  nasal  wing,  901 
Furuncles  of  external  meatus, 

jmthology,  655 
Furunculosis  of  auricle,  treat- 
ment of,  686 

Gallic  acid  in  epistaxis,  903 
Galton's  whistle,  669 
Galvanism,  310,  330.    See  also 

Electricity. 
Galvano-cantery,  309.  597,  887 
in  acute  follicular  pharyn- 
gitis, 943 
in    acute  naso-pharvngitis, 
948 

in  chronic  naso-pharvngitis, 
952 

in  chronic  parenchymatous 
tonsillitis,  932 

in  chronic  rhinitis,  911 

in  chronic  subglottic  laryn- 
gitis, 1009  ' 

in  corneal  ulcers,  .567 

in  enlargement  of  epiglottis, 
937 

in  fibroma  of  naso  pharynx, 
1093 

in  lupous  laryngitis,  1066 
in  lupus  of  ])harynx,  1059 
in  neoplasms  of  nasal  .sep- 
tum. 1080 
in  nodular  laryngitis,  1006 
in  singers'  nodes,  1105 
Ganglion,  geniculate,  626,  627 
retinte,  67 
spiral,  619,  620 
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Gargles,  881 
in  acute  catarrhal  pharyn- 
gitis, 910 
Garrigou-Desarenes  forceps, 
1192 

Gasserian  ganglion,  corneal  ul- 
cers of,  roiuoval  of,  317 
Gastric  disturbance  in  etiology 
of  catarrhal  inlhiiuma- 
tion,  845 
Gelle's  binaural  sj'nergy  test, 
672 
test,  672 
Golseraiuni,  254,  459 

in  acoustic  neurasthenia,  781 
Geniculate  ganglion,  626,  627 
German  and  French  method  of 

rhinoplasty,  1185 
Gerontoxon  lentis,  389 
Gifford's  reflex,  151 
Gland,  lachrymal,  45 
Glands,  ciliarv,  86 

of  Moll,  33,  35 
Glaserian  fissure,  625 
Glasgow's  operation  for  devia- 
ted septum,  917 
Glass,  index  for,  110 
Glasses.    See  also  Spectacles. 
for  astigmatism,  229 
in  hyperopia,  217,  218 
in  myopia,  222 
mounting  of,  234 
period  of  adaptation  of,  235 
Glaucoma,  143,  149,  226,  311, 
357,  366,  373,  391,  396, 
421,  428,  457,  492 
absolute,  377 
acute,  377,  378 
after  cataract-extraction,  578 
after  discission,  578,  586 
anatomical  conditions  of,  377 
chronic,  377 

inflammatory,  379 
complicated,  384 
congenital,  385 
congestive,  377,  379 
danger  of  mydriatics  in,  210 
diagnosis,  381 

from  iritis,  341 
differential  diagnosis  of  sim- 
ple,    from  optic-nerve 
atrophy,  382,  448 
exciting  causes,  376 
field  of  vision  in,  379-381 
fulminans,  379 
hemorrhagic,  384,  570 
inflammatory,  375,  377,  381, 
570 

malignant,  383 
non-inflammatory,  379 
non-surgical  treatment,  384 
pathology,  376 
predisposing  causes,  375 
primary,  374 

relation  of  age,  race,  and  sex 
to,  37.5 

relation  of  refraction  to,  375 
secondary,  .321,  .341,  384 
simple,  .375,  376,  379,  382,  448, 
570 

subacute,  377.  379 
treatment,  382 
true  forms  of,  376 
varieties,  374 
visual  field  in,  476 
Glaucomatous  degeneration, 
378 


Glaucomatous  excavation,  373 
halo,  374 
state,  378 
Glenoid  cavity,  625 
Glioma  endo|)liytum,  494 
exophytum,  494 
of  optic  nerve,  449 
of  retina,  3.56,  398,  400,  494 
diagnosis,  494 
pathohjgical  anatomy,  495 
prognosis,  495 
Globe  inhaler,  1049 
Globular  process,  807 
Glosso-ei)iglottic  folds,  median, 
819 

fossa,  examination  of,  869 
ligaments,  818 
Glottis,  820 

spasm  of,  995 
Glycerite  of  boro-glyceriu  in 
lingual  tonsillitis,  927 
of   tannic  acid   in  chronic 
uaso-pharyngitis,  952 
Glycosuria,  nasal,  1150 
Glycothymoline  in  acute  naso- 
pharyngitis, 948 
in  chronic  naso-pharyugitis, 
951 

Goiter,  exophthalmic,  534 
Goldiug-Bird's  double  retractor, 
1134 

Gonococcus  of  Neisser,  278,  281, 
314,  614a 

Gonorrhea,  278,  339,  437 

Gonorrheal  conjunctivitis,  266. 

'  See  Conjunctivitis,  gonor- 
rheal. 

inoculations  in  pannus,  309 
rheumatism,  279 
Gottstein's  curette,  1202,  1203 
Gout,  261,  319,  330,  339,  391, 
399,  400.  421,  436 
relation  of,  to  ear -disease, 
650 

Gouty  affections  of  upper  air- 
passages,  general  thera- 
peusis  of,  875 
Gradenigo's  test,  672 
Graefe's  cataract-knife,  576 
equilibrium-test  for  ocular 

muscles,  157 
operation  of  tenotomy,  587 
sign,  535 
Granular    conjunctivitis.  See 
Trachoma. 
lids.    See  Trachoma. 
pharyngitis,  942 
Granulation  growths  in  chronic 
snppuration    of  middle 
ear,  742 
Granulations  of  meatus,  opera- 
tion for,  785 
of  tympanum,    removal  of, 
792 

Granuloma  of  conjunctiva,  301 

of  iris,  340.  489 
Grattage,  5(i5 

Graves's  disease.  See  Exoph- 
thalmic {loiter. 

Gray  degeneration  of  acoustic 
nerve,  769 

Green-blindness,  603 

Green's  operation  forentropion, 
.551 

Grippe.    See  Influenza. 
Groenouw's  tests  forlight-sense, 
168 


Gross's  ear-scoop,  674 
probang,  1138,  1139 
Gruening's  operation  for  diver- 
gent strabismus,  589 
Guaiac    in    acute  catarrhal 
pharyngitis,  940 
in  acute  tonsillitis,  924 
Guaiacol  in  acute  tonsillitis, 
924 

in    laryngeal  tuberculosis, 
1048 

in  lupus  of  pharynx,  1059 
in   nasal    and  piiaryngeal 

tuberculosis,  1057 
spray  in  laryngeal  tubercu- 
losis, 10.50 
Guaiacum  in  laryngeal  tubercu- 
losis, 1047 
Guillery's  dots,  140 
Gumma  of  conjunctiva,  300 
of  eyelids,  248 
of  optic  nerve,  4.50 
Gunn's  dots,  406,  422 
Gymnastic      exercises  with 
prisms,  520 

Haab's  electro-magnet,  370 

reflex,  151 
Hsematoma  auris,  694 

treatment,  695 
Hairy  pharyngeal  polypi,  1093 
Hajek's  cannula,  863,  864 
Handle  of  malleus,  fracture  of, 
712 

Hard  cataract.     See  Cataract, 

senile. 
Harder's  glands,  31 
Harlan's  operation  for  cicatri- 
cial orbit,  600 
for  symblepharon,  563 
Harlan's  test  for  feigned  blind- 
ness, 467 
Harmonic,  635 
Hartmann's  cannula,  863 
combined  probe  and  blunt 

hook,  674 
ear-forceps,  674 
speculum,  859,  860 
Hastier,  valve  of,  48 
Hay  fever,  1144 

in     chronic  hypertrophic 
rhinitis,  907,  908 
Headaciie,  226,  409,  .510 
from  eye-strain,  214 
in  brain-abscess,  763 
in     chronic  hypertrophic 

rhinitis,  907 
in  deviation  of  nasal  septum, 
916 

Hearing,  defect  of,  as  a  symp- 
tom, 666 
qualitative  tests  of,  669 
quantitative  tests  of,  668 

Heart-disease,  420,  421 

Heat-cold,  892 

Heating  in  affections  of  upper 

air-passages,  879 
Helicis  major,  637 

minor,  637 
Helix,  625 

Helmholtz's  formula,  113 

ophthalmometer,  196 

ophthalmoscope,  172 

schematic  eye,  92 

theory  of  accommodation,  134 

theory  of  color-perception,  99 
Hematemesis,  421 
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Heinatonia  of  sei)tiiiu,  899 
Henu'ralopia,  400,  469 
Hemi-ac'lirouiatopia,  482 
Heiniaiioiiia,  149,  470,  472,  480 

hekirt)iiyniou.s,  480 

Iioiiionviiious,  481 

latiTal,"481 

iiioiiDCular,  482 

uasal,  480 

significance  of,  482 

spurious,  448 

temporal,  480 

transient,  483 

vertical,  4H2 
Heniianopic  pupillary  inaction, 
480 

Hemianopsia.    See  Hemianopia. 
homonymous,   in  brain-ab- 
scess, 703 
Hemicrania,  214 
Hemoi)hilia,  5157 
Hcmoi)Iitlialniia,  3G2 
Hemorrhage    after  glaucoma 
operations,  383 
from  external  meatus,  655 
from  pharynx,  944 
in  diphtheria,  1017 
in  drumhead,  711 
in  optic  nerve-sheath,  453 
into  choroid,  3()4,  399,  428 
into  labyrinth,  063 
etiology,  770 
])atli()logy,  706 
symptoms,  744 
treatment,  780 
into  optic  nerve,  453 
into  orbit,  444,  537 
into  retina,  304,  417,  428,  420 
after  cutaneous  burns,  421 
pathology  of,  421 
into  vitreous,  401 
subhyaloid,  421 
Hemorrhagic    laryngitis,  944, 
996 

Hereditary  ataxia,  520 

syphilisi  339,  387 
Heredity  in  etiology  of  ear-dis- 
ease, 647 
Hering's  theory  of  color-per- 
ception, 100 
Herpes  auricularis,  655 
conjunctivae,  287 
cornese,  309 

relapsing,  311 
febrilis,  310 
frontalis,  309 
labial  is,  310 

of  auricle,  treatment,  685 

of  fauces,  946 

zoster  of  auricle,  693 

zoster  ophthalmicus,  244 
Herschel's  prism,  158 
Heterophoria,   161,  504.  See 
also  Insufficiency,  Devia- 
tions, and  Ocular  muscles. 

etiological  classification,  505 

insertional,  510 

reflex-disturbances  from,  510 

structural,  510 
Hetorophthalmos,  331 
Heterotropia.     See  Strabismus 

and  Deviations. 
Hiatus  Fallopii,  620 
Hind-gut,  808 
Hippus,  151,  334 
Hoarsen  ess  i  n  c  h  ron  i  c  su  bgl  ottic 
laryngitis,  1008 


Hoarseness  in  laryngeal  tuber- 
culosis, 10.38 
in  lupous  laryngitis,  1000 
in  nodular  laryngitis,  1005 
Holden's  tests  for  light-sense, 
168 

Holmgren's  method  for  color- 
blindness, 603 
wools,  153 

Holocain,  .544 

Homatropin,  209 

Hommel's    method    of  aural 
massage,  736 

Homocentric  rays,  89 
refraction  of,  90 

Homonymous  heminanopsia  in 
brain-al)scess,  763 

Hook-cartilage,  ()30,  631 

Hope's  septum-f()rcei»s,  1192 

Hordeolum,  243,  546 

Horner's  muscle.    See  Tensor 
tarsi. 

Horny  growths  of  auricle,  697 
Hot  applications  in  conjuncti- 
vitis, 280 
in  corneal  ulcers,  316 
in  iritis,  342 
bath  in  subglottic  laryngitis, 
988 

fomentations    in  subglottic 
laryngitis,  988 

snare  in  chronic  parenchy- 
matous tonsillitis,  932 
Hot-eye,  330 

Hotz's  method  of  transplanting 
cicatricial  flap,  555 
operation  for  reconstructing 
lid-border,  550 
Hubbel's  electro-magnet,  371 
Humidity  in  etiology  of  catiir- 

rhal  inflammation,  845 
Huskiness  in  pachydermia  of 

larynx,  1006 
Hutchinson's  teeth,  319 
Huyler's  oi)eration  for  deviated 

septum,  917 
Hyaline  bodies  in  optic  disk, 

451,  496 
Hyalitis,  357,  398,  410 
asteroid,  399 
punctata,  399 
suppurative,  398 
Hyaloid  artery,  24,  403 

persistent,  24,  190,  403,  494 
vestigial,  remains  of,  389, 
404 
canal,  24,  83 

membrane,  28,  82,  83,  84 
vessels,  28 
Hydrobromic  acid  in  tinnitus, 
738 

Hydrocephalus,  436,  446,  455 
Hydrochlorate   of    coniin  in 
laryngeal  tuberculosis,  1050 
Hydrochloric  acid  in  diphthe- 
ria, 994 

Hydrogen    dioxid    in  acute 
croupous  tonsillitis,  925 
in  chronic  suppuration  of 

middle  ear,  747 
in  diphtheria,  1028 
Hydrophthalmos,  323,  343,  570 
anterior,  .524 
congenital,  385 
Hydrops  of  intravaginal  space, 
434 

Hygiene  of  the  voice,  1177 


Hyo-ejiiglottic  ligaments,  819 
Hyoid  bone,  816 
Hyomandibular  cleft,  809 
Hyoscin,  209 
Hyoscyamin,  209 
Hyi)eracusis,  776 
Hyperemia  of  acoustic  nerve, 
769 

of  auricle,  pathology,  654 

treatment,  685 
of  (Trumheud,  711 
of  labyrinth,  etiology,  770 
pathology,  706 
symptoms,  774 
treatment,  780 
Hypereso])horia,  101 
Hyperesthesia,  nasal,  1143 
of  larynx,  1154 
of  pharynx,  1151 
Hyperexoiihoria,  161 
Hyperkeratosis,  lacunar,  945 
Hypermetropia.  See  Hyperopia. 
Hyperopia,  170,  212,  214,  333, 
.343,  394,  395,  457 
absolute,  215 

amplitude  of  accommodation 

in,  137 
aphakial,  215 
axial,  215 
causes,  215 
course,  215 
curvature,  215 

determined  by  trial  lenses, 

208 

determined  by  skiascopy,  205 

facultative,  215 

full  correction  of,  217 

index, 215 

latent,  215 

manifest,  215 

measured  with  ophthalmo- 
scope, 199 

partial  correction  of,  218 

symptoms,  216 

total,  215 

treatment,  217 

varieties,  215 
Hyperopic  astigmatism,  128, 227 
Hyperosmia,  1142 
Hyperostosis  of  external  audi- 
tory canal,  706 

of  meatus,  operation  for,  785 
Hyperphoria,  161,  500,  518 

comitant,  518 

left,  500 

non-comitant,  518 
prism-test  for,  157 
right,  .500 
treatment,  520 
Hypertrophic  rhinitis,  chronic, 
905 

Hypertrophied  tonsils,  effect  of, 

on  ear,  718 
galvano-cautery  in,  888 
Hypertrophy,  adenoid,  etiology 

of,  850 

lymphoid,  in  pharyngeal 
vault,  952.  SeGLymj)hoid 
hi/pertropliy. 

of  tonsil,  polypoid,  935 

of  turbinated  bones,  treat- 
ment, 1194 

of  vascular  tissue  of  nasal 
septum,  1195 
Hypertrojiia.    See  Strabismtis, 

circnmvernenf. 
Hyphema,  344,  362 
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Hypokinesis  of  larynx,  1160 
Hypopyon,  314,  355,  6146 

in  cyclitis,  345 

in  iritis,  33(i,  337,  338 
Hvpopyoii-keratitis,  391 
Hysteria.  151,  254,  25!),  410,  406, 
4S5,  511,  519 

aeonstic,  77() 

field  of  vision  in,  107 

inttuouco  of,  on  the  ear,  649 

of  nose  and  throat,  1169 
treatment,  1170 

visual  field  in,  466 
Hysterical  aphonia,  1170 

ICK  in  acute  catarrhal  pharyn- 
gitis, 910 
in  croupous  laryngitis,  991 
in  epistaxis,  903 
Ice-bag  in  acute  phlegmonous 

laryngitis,  989 
Ictus  laryngea,  1159 
Ideal    points.    See  Cardinal 

points. 
Idiopathic  epistaxis,  902 
Ignipuncture  in  chronic  paren- 
chymatous tonsillitis,  932 
Illumination    in  ophthalmos- 
copy, 179 
minimum  stimulus  of,  153 
oblique,  146 

uses  of,  146 
of  ear,  673 
Imasce,  103 

and  object.  111,  112 

magnification  determined 
by  properties  of  principal 
foci,  112 
middle,  116,  120,  123 
position  and  size  of,  114 
retinal,  89 
in  ametropia,  139 
in  emmetropia,  139 
size  of,  125 
Image-forming  optical  instru- 
ments, 103,  105 
Images,  conjugate,  111 
formation  of,  in  reduced  eye, 
94 

on  retina,  90 
of  Purkinje,  98,  135 
real,  124 
virtual,  124 
Imbalance  of  ocular  muscles. 

See  Ocular  mnscles. 
Impacted  cerumen,  699 
Incarceration  of  epiglottis,  933, 
936 

Incidence,  angle  of,  104,  105, 
106 

Incision  of  drum-membrane  in 
chronic  catarrh  of  mid- 
dle ear,  735 
of  vocal  bands  in  chronic 
laryngitis,  1004 
Incisor  crest,  827,  830 
Inco-ordination   of  laryngeal 

mnscles,  1158 
Incudo-stapedial  joint,  disartic- 
ulation at,  790 
Incus,  630 

function  of,  6.38 
Index  for  air,  110 
for  gla.ss,  110 
of  refraction,  105 
of  air,  92 

of  aqueous  humor,  89,  92 


Index  of  refraction  of  cornea, 
89,  92 

of  crystalline  lens,  89,  92 

of  vitr(!ous,  89,  92 
Index-hyperopia,  215 
Index-myopia,  222 
Indian  method  of  rhinoplasty, 
1184 

Indirect  method  of  ophthalmos- 
copy, 17() 
measurement  of  refrac- 
tion by,  201 
reflex  action  of  pupil,  148 
Infectious  diseases  of  drumhead, 
714 

relation  of,  to  ear-disease, 
650 

Inferior  constrictor  of  pharynx, 
814 

oblique.    See  Oblique. 
rectus,  39.    See  Rectus. 
Infiltration-anesthesia,  544 
Inflammation  of  attic,  724 
of  auditory   canal,  circum- 
scribed, 702 
desquamative,  704 
ditt'use,  703 
of  drumhead,  acute  primary, 
713 
chronic,  713 
of  Eustachian  tube,  723 
of  meninges  from  tympanic 

inflammation,  756 
of  middle  ear.     See  Middle 
ear,  inflammation  of. 
chronic  uon-suppurative, 
726 

Inflation    of    ear,  Politzer's 
method,  681 
Valsalva's  method,  681 
of  middle  ear,  679 
Influenza,   275,  339,  391,  436, 
440,  511 
and  ear-disease,  653 
middle-ear  disease  from,  718 
Infra-auricular  region,  exam- 
ination of,  672 
Ingals's  operation  for  deviated 

septum,  917 
Inhalations  iu  laryngeal  tuber- 
culosis, 1049 
Injuries  in  etiology  of  ear-dis- 
eases, 648 
Injury  of  drumhead,  711 
Inner  wall  of  nasal  chamber, 
830 

Innominate  artery,  825 
Insanity,  151 

Insects  in  auditory  canal,  708, 
710 

In.strnments,    preparation  of, 
.540 

Insufliciencics  of  ocular  mus- 
cles, 254 

etiological  classification 
of,  .505 

Stevens's  classification  of, 
161 

treatment,  520 
Insufficiency  of  external  recti, 

1.57,  615 
of  internal  recti,  157,  617 
of  obli(|ue  muscles,  tests  for, 

1.59 

of  ocular  muscles,  156 

diplopia  a  test  for,  156, 
157 


Insufficiency  of  ocular  muscles, 
hysterical,  485 
rod-test  for,  160 
screen-test  for,  1.56 
of  vertical  muscles,  518 
Insufiiations      in  laryngeal 

tul)erculosis,  10.50,  10.52 
Interarytenoid  space,  820 

exam  illation  of,  871 
Interference  otoscoi)e,  672 
Internnixillary  process,  808 
Internal  auditory  canal,  pathol- 
ogy, 664 
ear,   diseases  of,  treatment, 
690 

functions  of,  640 
sypliilis  of,  treatment,  690 
Internal  rectus.    See  Rectus. 
Interstitial     keratitis.  See 

Keratitis,  interstitial. 
Intertrigo  of  auricle,  654 
treatment,  685 
intorsion,  497 
Intracranial   complications  of 
mastoiditis,  ditterential 
diagnosis  of,  764 
of  purulent  otitis  media, 
755,  756 
tumors.    See  Brain  tumors. 
Intradural  abscess  from  tym- 
panic inflammation,  758 
Intralaryngeal  operations,  1208 
Intra-ocular,    injections,  399, 
424 

tension.    See  Tension. 

hemorrhage  from  sudden 
reduction  of,  421 
tumors,  384,  428,  489 
Intratympanic    operations  in 
chronic  catarrh  of  middle 
ear,  737 
instruments  for,  790 
Intra-vitreous  injections,  400 
Intubation  in  diphtheria,  1029 
lodid  of  mercury  tablets,  886 
of  potassium  in  acute  otitis 
media,  722 
in  labyrinthitis  exudativa, 
781 

in     labyrinthitis  hyper- 

plastica,  780 
in  laryngeal  perichondritis, 

996 

in  laryngitis  sicca,  1005 
in  lupus  of  pharynx,  10.59 
in  pachydermia  of  larvnx, 
1008 

in  syphilitic  throat,  877 
lodids  in  acute  inflammation 
of  middle  ear,  687 
in  affections  of  upper  air-pass- 
ages, 886 
in  eczema  of  ear,  685 
in  syphilis  of  internal  ear, 
690 

lodin    and    carbolic    acid  in 

pharyngo-mycosis.  946 
and     glvceriTi    in  chronic 

rhiniti.s,  910 
in  atrophic  rhinitis,  964 
in  corneal  ulcers,  315 
in  hypertrophy  of  inferior 

turbinal,  914 
in    laryngeal  tuberculosis, 

1048 

in  lupous  laryngitis,  1066 
in  lupus  of  pharynx,  1059 
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lodin  in  iiiisal  and  pharyngeal 
tiilKMciilosis,  1057 

iiyections  in  rutinul  detach- 
uieiit,  431 

sprays,  H82 

vapor  in  chronic  catarrh  of 

middle  ear,  733 
Iodoform,  280,  45!),  .541 
gauze  in  epistaxis,  903,  904 
iu  atrophic  riiiniti.s,  9(i4 
in  ciirouic  riiinitis,  910 
in  corneal  ulcers,  315 
in    empj'enia  of  maxillary 

sinus,  973 
iu  injuries  of  drumhead,  713 
iu    larvngeal  tuberculosis, 

1051,  1052 
in  lupus  of  i)harynx,  1059 
in    nasal    and  pharyngeal 

tuberculosis,  1057 
iu  svpliilis  of  air-passages, 

1074 

lodoforiu-insufllation  iu  laryn- 
geal tuberculosis,  1050 
lodol  in  atrophic  rhinitis,  9(j4 
Ipecac  in  diphtheria,  102H 
Iridectomy,  323,  324,  347,  360, 
385,  395,  5()8,  676,  584 
execution  of  the  operation, 
577 

for  removing  tumors  and  for- 
eign bodies  from  iris,  576 

for  secondary  cataract,  586 

in  glaucoma,'  382,  383,  576,  578 
hemorrhage  aft(M-,  421 

in  iris-prola])se,  576 

in  iritis,  343,  576 

indications  for,  575 

methods  of  performing,  for 
special  morbid  condi- 
tions, 578 

optical.  395,  578 

preliminary  to  catiiract-ex- 
traction,  582 
Iridencleisis.  579 
Irideremia,  333 

Irido-choroiditis,  324,  346,  384, 
387,  391.  400 

chronic  serous,  346 
Irido-cyclitis.  311,  344,  391,  392, 
614ft.    See  also  Ch/ditis. 

after  cataract-extraction,  583 

anterior,  376 

plastic,  348,  356 
Irido-cystectomy,  579,  586 
Iridodesis,  347,  579 
Iridodialysis,  362,  363 
Iridodonesis,  334 
Iridoplegia,  150,  511 

reflex,  150.  See  also  Argyll- 
RohertstoH  symptom. 

traumatic,  360 

unilateral  reflex,  150 
Iridotomy,  579 
Iris,  61 

angioma  of,  489 

anterior  endothelium  of,  62 

anterior  limiting  membrane 
of,  63 

anteversion  of,  363 

atrophy  of,  148,  377 

blood-vessels  of,  64 

cataract  in  chromatic  asym- 
metry of,  147 

chromatic  asymmetry  of,  147 

chronic  hvpercmia  of,  335 

coloboma'of,  191,  332,  469 


Iris,  color  of,  62,  147 

in  cliorea,  147 
congenital  anomalies  of,  331 
contusion-injuries  of,  362 
cysts  of,  489 

pigment  layer  of  the,  490 

stroma  of,  489 
development  of,  28 
diseases  of,  .331 
displacements  of,  363 
epithelial  cysts  of,  489 
functions  of,  96 
granulonui  of,  340,  489 
hyi)er('inia  of,  334 
inllanimation  of.    See  Iritis. 
lacerations  of,  362 
lesion  of  nucleus  of  sphincter 

of,  149,  150 
lymi)liatics  of,  65 
melanoma  of,  490 
mobility  of,  148 
motor  disturbances  of,  334 
nerve-cells  of,  65 
nerves  of,  65 
ojxjrations  in,  574 
piebald,  147 
pigment-layer  of,  64 
posterior  limiting  membrane 
of,  61 

prolapse  of,  315,  316,  576 
aft(!r  cataract-extraction, 
583 

radial  lacerations  of,  363 
reactions  of,  148,  149.  See 

also  Pupil. 
retroflexion  of,  363 
rudimentary  development  of, 

333 

rupture    of    sphincter  of, 
363 

rui)tures  of,  362 

sarcoma  of,  490 

senile  changes  in,  334 

serous  cysts  of,  489 

sy)hincter  of,  148 

structure  of,  62 

traumatic  sjiasni  of,  360 

tremulans,  334 

tuberculosis  of,  340 

tumors  of,  489 

vascular  stroma  of,  63 
Iris-forceps,  .577 
Iritis,  143, 147,  245,  321,  330,  3.32, 
335,  381,  384,  391,  392, 
396.  398 

after  cataract-extraction,  583 

catamenalis,  339 

chronic,  341 

diagnosis.  .340 

divisions,  .335 

etiology,  338 

from   acute    infectious  dis- 
eases, 339 
from  staphylococci,  337 
gonorrheal,  339 
gouty,  339 
gummatous,  337 
objective  symptoms,  336 
papulosa,  337 
parenchymatous,  336,  337 
pathological  anatomy,  340 
periodic,  339 
plastic,  336 
prognosis,  341 
purulent,  3.38 
recurrent,  339 
rheumatic,  339 


Iritis,  scrofulous,  3.39 
serous,  327,  33(i.  337 
simplex,  336.  See  Iritis,  plas- 
tic. 

spongy,  336 

subjective  symptoms.  338 

symi)atlietic  serous,  348 

syphilitic,  338.  339 

traumatic,  340,  343 

treatment,  341 

tuberculous,  339 
Iron  iu  croujions  laryngitis,  991 

in  eczema  of  ear,  685 

in  epistaxis,  903 
Irritation-mydriasis.  1.50 
Irritation-myosis,  1.50 
Isthmus  of  Eustachian  tube,  626 
Italian      method    of  rhino- 
plasty, 1186 
Itelberg's  test,  672 

Jackson's  ophthalmoscope,  173 
Jacob's  ulcer.  See  Rodent  ulcer. 
Jacob.son's  organ,  development 

of,  807 
Jaeger's  te8t-tyi)e,  1.37 

types  for  accommodation,  155 
Jaesche-Arlt  operation  for  en- 
tropion, ,551 
Jarvis's  operation  for  deviated 
se|)tum,  917 
snare,  119() 

in    hy])ertrophic  rhinitis, 
912" 

Javal-Schiotz  ophthalmometer. 
See  also  Ophthalmometer, 
196 

Jennings's  method  for  color- 
blindness, 604 

Jequirity  in  pannus,  309 

Johnson's  opej-ation  for  tra- 
choma, 564 

Jugular  veins,  825 

June  cold,  1144 

Jurasz's  septum-forceps,  1192 

Keegan's  operation,  1187 
Keloid  of  auricle,  655,  696 
Keratitis,  144,  245.  2,58,266,  30& 
bullous,  311 

recurrent  form  of,  311 
dendritic,  310 
e  lagophthalmo,  317,  536 
en  bandelette,  311,  325 
fascicular,  311 
filamentous,  311 
from  schizomycetal  infection,. 

614rf 
harvester's,  314 
interstitial,  318 
atypical  forms  of,  321 
etiology,  319 
pathology,  320 
prognosis,  321 
symptoms,  319 
treatment,  .321 
vessel-formation  in  cornea 
after,  321 
maculosa.  31 1 
neuroparalytic.  317 
nodosa.  327 
nummular,  311 
oyster-shuckei"s',  313 
parenchymatous.    See  Kera- 

lUix,  interstitial. 
phlyctenular,  287.    See  Ker- 
atitis, superficial. 
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Keratitis,  punctiitii,  327,  336 
ribbon-sluiped,  3:i5 
sclcrofiing,  324 
stripiid,  325 

subopithelialis  centralis,  311 
supevficiiil,  305 

diagnosis  and  prognosis,  307 

diet  in,  307 

etiology,  305 

micro-organisms  in,  306 

pathology,  307 

punctate,  311 

symptoms,  306 

treatment,  307 
suppurative,  312,  313 

etiology  and  pathology,  312 
syphilitic,  318 
vascular,  320 
vesicular,  309,  311 
with  hypopyon,  313,  314 
Keratocele,  316 

Keratocouus.  See  Conical  cornea. 

Keratoglobus,  323,  385 

Keratomalacia,  296,  318 

Keratometer,  145,  146,  148 

Keratometry,  145.  See  Ophthal- 
mometry. 

Keratonyxis,  580 

Keratoscope,  145 

Keratosis  obturans,  704 

Killian's  method,  872 

Klebs-Loffler  bacillus,  281.  283, 
284,  614fi,  848,  991,  1011, 
1017 

in  membranous  rhinitis,  896 
Knapp's  method  of  blepharo- 
plasty,  557 
roller  forceps,  564 
Koch's  antitoxin-syringe,  1026 
Koch-Weeks  bacillus,  276,  614a 
Kopiopia,  hysteric,  485 
Krameria  troches  in  acute  ca- 
tarrhal pharyngitis,  940 
Krause's  glands,  252 
Kronlein's  operation,  451,  601 
Kuhnt-Miiller    operation  for 
shortening  lid-border, 
552 

Kyanopsia,  468 

Laborde's  dilator,  1134 
Labyrinth,  absence  of,  765 
anemia  of,  766.    See  Anemia 
of  labyrinth. 
treatment,  780 
bony,  620 

bony  and  membranous,  621 
deformities  of,  765 
hemorrhage  into,  663,  766. 
See  Hemorrhage  into  laby- 
rinth. 
treatment,  780 
hyperemia  of.  766.  See  Hyper- 
emia of  labyrinth. 
micro-organisms  of,  767 
pathology,  663 
syphilis  of,  pathology,  664 
Labj'rinthitis,  exudativa,  eti- 
ology, 771 
pathology,  766 
symptoms,  775 
treatment,  780 
hyperplastica,  etiology,  771 
pathology,  766 
symptoms.  775 
treatment,  780 
Lachrymal  apparatus,  45 


Lachrynnil  apparatus,  diseases 
of,  261 

diseases  of  drainage  system 
of,  264 

operations  upon,  .596 
bones,  fracture  of,  1120 
calculi,  262 
canaliculi,  46 

atresia  of,  264,  265 

dacryoliths  in,  265 

foreign  bodies  in,  265 

polypi  in,  265 
canaliculus,  double,  264 

slitting  of,  269 
conjunctivitis,  294 
disease  dependent  upon  nasal 

catarrh,  272 
duct.    See  also  Nasal  duct. 

blood-vessels  of,  48 

nerves  of,  48 

stenosis  of,  in  newborn,  269 

fistula,  268,  272 

gland,  45 
adenoma  of,  263 
adenosarcoma  of,  531 
atrophy  of,  263 
carcinoma  of,  264,  531 
chloroma  of,  264 
cylindroma  of,  264 
cyst  of,  262 
development  of,  29 
diseases  of,  261 
dislocation  of,  262 
fistula  of,  262 
hypertrophy  of,  263 
lymphosarcoma  of,  264 
myxoma  of,  263 
myxosarcoma  of,  263 
operation  for  fistula  of,  596 
removal  of,  270,  596 
spontaneous  dislocation  of, 
262 

sypiiilis  of,  263 
traumatic    dislocation  of, 
262 

tumors  of,  263 
groove,  808 
papillae,  46 
passages,  46 

anomalies  of,  241 
injuries  of,  371 
tuberculosis  of,  269 
]n-obes,  270 

introduction  of,  598 
puncta,  atresia  of,  264 
congenital   anomalies  of, 

264 
double,  264 
eversion  of,  265 
inversion  of,  265 
nnilpositions  of,  264 
treatment  of,  265 
sac,  47 
abscess  of,  265,  267 
destruction  of,  with  caus- 
tics, 270,  597 
excision  of,  .597 
inflammation  of.    See  Da- 

cryn-cystitix. 
polvpi  of,  269 
syphilis  of,  269 
strictures.    .See  Nasal  duct, 
strictures  of. 
Lachrymo-nasal  duct,  stricture 
of.   See  Nasal  duet,  strict- 
ure of. 

Lactation,  prolonged,  391,  437 


Lactic  acid,  889 

in  chronic  laryngitis,  1004 
in  clironic  naso-jilniryngi- 

tis,  9.52 
in  croiijious  laryngitis,  991 
in  (iii)litlieria,  994 
in  (ibronni  of  naso-pharynx, 

109.3 

in  laryngeal  tuberculo-sis, 
1050 

in  lupous  laryngitis,  1066 
Lactophenin    in    acute  nasu- 

jilniryngitis,  948 
Lacunar  hyperkeratosis,  945 
tonsillitis,  acute,  922,  928.  See 
Tonsillitis. 
Lacus  lacrymalis,  31 
Lasvoduction,  .502 
Lajvotorsion,  .502 
Lajvoversion,  .500 
Lagophthalmos,  255 
congenital,  241 
non-paralytic,  255 
paralytic,  255 
Lamina  cribrosa,  79,  184 
fusca,  54 
spiral,  619 
suprachoroidea,  57 
vitrea,  59,  453 
Laminaria  bougies  in  deviation 

of  septum,  920 
Landolt's  method  of  advance- 
ment, 593 
method  of  blepharoplasty,  .556 
Lantern-test    for  color-blind- 
ness, 604 
Laryngeal  crises,  1159 
epilepsy,  1159 

muscles,  inco-ordination  of, 

1158 
nerves,  823 
paralysis,  1160 

diagnosis,  1165 

etiology,  1160 

pathology,  1160 

prognosis,  1169 

symptoms,  1165 

treatment,  1169 
polypi,  1105 

stenosis,  dilatation  of,  1209 
syncope,  1159 

tuberculosis,  1034.  See  Tuber- 
culosis of  larynx. 
vertigo,  1159 
Laryngismus    stridulus,  995, 
11.55 

treatment,  995 
acute  catarrhal,  985,  986 
Laryngitis,  acute  catarrhal,  in 
children,  986 
acute  edematous,  988 
acute  phlegmonous,  988,  989 
acute  supraglottic,  986 
chronic,  998 

etiology,  998 

pathology,  1001 

prognosis,  1001 

symptoms,  1000 

treatment,  1002 
croupous,  990,  991 
liemorrlnigic,  996 
lupous,  1060 

di.'ignosis,  1065 

etiologv,  1062 

pathology,  1064 

symptoms,  1060 

treatment,  1066 
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Laryngitis,  mctiilininous,  090 
noduliir,  100"),  lOOc; 
I)lik'f;iii(»iiosa,  988 
sicca,  1001 
stridulosa,  98(5 
subiL'lottic,  1008 
diiifi'iosis,  987 
ctioloKy,  y8(),  1008,  1009 
symptoms,  987 
treatmuut,  988 
Tjiiryiigo-fissure,  1^12 
Laryiifro-pharynx,  auatomy  of, 
81ii 

Laryngoscopy,  869 
Larynx,  acute  aflcctions of,  985 
acute  ])erich()n(lritis  of,  995 
adenoma  of,  1108 
amyloid  degeneration  of,  1108 
anatomy  of,  81() 
anesthesia  of,  1154 
angioma  of,  1108 
autoscojiy  of,  873 
benign  nc^oplasms  of,  1103 
symptoms,  1 108 
treatment,  1109 
blood-supply  of,  823 
carcinoma  of,  1109 

diagnosis,  1111 

prognosis,  1112 

symptoms,  1110 

treatment,  1112 
cartilages  of,  810 
chondroma  of,  1108 
chorea  of,  1158 
cysts  of,  1108 
development  of,  808 
edema  of,  989,  990 
edematous  polypi  of,  1105 
examination  of,  869 
extirpation  of,  1212 
fibromata  of,  1105 
foreign  bodies  in,  1129 

removal  of,  1133,  1209 
fracture  of,  1139 
hyperesthesia  of,  1154 
interior  of,  819 
in  voice-production,  1174 
ligaments  of,  819 
lipoma  of,  1108 
lupus  of,  1060.    See  Laryn- 
gitis, lupous. 
lymphatics  of,  823 
lymphoma  of,  1108 
malignant  tumors  of,  1109 
mucous  membrane  of,  824 
muscles  of,  821 
myxoma  of,  1108 
nerves  of,  823 
neuralgia  of,  1154 
neuroses  of,  1154 
pachydermia  of,  1006 

etiology,  1006,  1007 
papilloma  of,  1106 

differential   diagnosis  of, 
1107 

in  children,  110(i 

physical  appearances,  1107 

removal  of,  1208 
paralysis  of,  1160 

abductors  of,  1167  • 
paresthesia  of,  1154 
physiology  of,  8-13 
resection  of,  1213 
sarcoma  of,  1113,  1114,  1115 
spasm  of,  1155 

in  adults,  1156 

symptoms,  1155 


Larynx,  spasm  of,  treatment, 
1156 
stenosis  of,  1139 

dilatation  of,  1209 
syjihilis  of,  1071 

treatment,  1073 
transillumination  of,  872 
tuberc\ilosis   of,    1031,  1108. 
See  Tuberculosis  of  larynx. 
diagnosis,  1044 
etiology,  1034 

pathological  anatomy,  1037 
prognosis  and  course,  1045 
svmi)toins,  1038 
treatment,  1046 
veins  of,  823 
ventrich^  of,  820 
Latent  hyperojjia,  215 
Lateral  nasal  processes,  808 

ventricle.  191 
Lead,  441,  459 
Lead-am))lyopia,  462 
Leeches,  355 

in  diffuse  inflammation  of  ex- 
ternal meatus,  686 
in  iritis,  342 
Leeching  in  acute  otitis  media, 
721 

Leiter  coil  in  acute  phlegmon- 
ous laryngitis,  989 

Lemon -juice  in  diphtheria, 
1029 

Lens,  122.    See  also  Lenses. 
binocular  magnifying,  147 
concavo-convex,  125 
convexo-concave,  125 
double  concave,  125 

convex, 125 
focal  length  of,  123 
location  of  optical  center  of, 
240 

optical  center  of,  118 
periscopic,  228 

physical  relation  of,  to  con- 
jugate foci,  103 

plano-concave,  125 

plano-convex,  125 

spherical,  207 

strength  of,  123 

unit  to  estimate  strength  of, 
123 

virtual  focus  of  a  concave,  124 
crystalline,  80,  89,  122 
acquired    dislocations  of, 
396 

capsule  of,  80,  81 
coloboma  of,  191,  397 
congenital    anomalies  of, 
397 

dislocation  of,  396 

conicity  of,  179 

contusion  of,  367 

contusion-injuries  of,  365 

depression  of,  .580 

development  of,  22 
of  capsule  of,  23 

discission    of.    See  Discis- 
sion. 

diseases  of,  386 

dislocation  of,  366,  384,  396 
into   anterior  chamber, 

366,  396 
into  vitreous,  366,  396 
under  Tenon's  capsule, 
396 

epithelium  of  anterior  cap- 
sule of,  81 


Lens,  crystalline,  fibers  of,  81 
increa.se  in  size  of,  215 
index  of  refraction  of,  89,  92 
operations  on,  574,  579 

on  capsule  of,  585 
radius  of  curvature  of  an- 
terior surface  of,  92 
of  ])o8terior  surface  of, 
92 

removal  of,  for  cure  of  myo- 
pia, 224 

rupture  of  capsule  of,  365, 
3(i7 

structure  of,  81 

subcon  j  u ncti  val  d islocatiou 

of,  3(i(!,  396 
subluxation  of,  396 
8uspen.sorv  apparatus  of,  83 

ligament  of,  80,  84,  85, 
95 

thiclvuess  of,  92 
treatment  of  dislocations 
of,  396 

vascular  sheath  of,  23,  494 
Lenses.    See  also  Glasses  and 
Spectacles. 
cylindrical,  126,  128,  207,228 
forms  of,  125 
method  of  testing,  239 
spectacle,  123,  236 
spherical,  128 
sphero-cylindrical,  228 
systems  for  designating,  123 
toric,  126 
trial,  207 

use  of  trial  case  of,  208 
Lens-pit,  20 
Lens-stars,  23,  82 
Lens-vesicle,  20 
Lenticonus,  397 
Lepra  bacillus,  301,  6146 
of  conjunctiva,  302 
of  cornea,  329 
of  eyelids,  252 
Leprosy,  bacillus  of,  6146 

of  air-passages,  1066 
Leptomeningitis,  purulent,  758 

operation  for,  801,  802 
Leptothrix  buccalis,  265 
in  oro-pharynx,  846 
in  pharynx,  944 
Leroy   and    Dubois  ojihthal- 

mometer,  196 
Letter-blindness      in  brain- 
abscess,  763 
Leukoma,  285,  322 

adherent,  279,  322,  323 
Leuko-sarcoma  of  choroid,  493 
Levator  jialati,  631,  810 
palpebrse,  33,  254 

contraction  of,  in  associa- 
tion with  external  ptery- 
goid, 255 
superioris,  41 
veli  palati  muscle,  631,  810 
Ligament  of  Zinn,  39 
Ligament,  suspensory,  of  crys- 
talline lens,  84,  85,  95 
Ligaments,  check,  45 
of  larynx,  819 
palpebral,  33 
Ligamentum  pectinatum  iridis, 

28,  55 
Light,  98,  102 
decomposition  of,  by  prism, 
98 

propagation  of,  103 
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Light,  quantitative  perception 
of.  152 
wave-theory  of,  102,  104 
Light-ditterencc,  153 
Light-niiniiumn,  153 
Light-rellex  of  tympanic  mem- 
brane, ()"() 
Light-sense,  152 

in  optic-nerve  atrophy,  443 
of  periphery  of  retina,  168 
Lime-water    in    frost-bite  of 

auricle,  696 
Line  of  fixation,  96,  128 
of  regard.    See  Line  of  fixa- 
tion. 

of  vision,  128.    See  Visual 
axis. 

Linear  extraction  of  cataract, 

395,  582 
Lingual  quinsy,  927 
tonsil,  815 
chronic   iuflammation  of, 

932,  933,  934 
examination  of,  869 
inflammations  of,  926,  927 
operations  on,  1206 
pathology,  850 
varix  of,  934.    See  Lingual 
varix. 
tonsillitis,  926 
chronic,  932 
tonsillotome,  Eoe's,  1206 
varix,  934,  935 
Linseed   oil   in   frost-bite  of 

auricle,  696 
Lipoma  of  auricle,  696 
of  conjunctiva,  274,  301 
of  eyelids,  248 
of  larynx,  1108 
of  orbit,  531 
of  oro-pharynx,  1096 
Lipomatous  dermoid  of  con- 
junctiva, 300 
Lipothymia  laryngea,  1159 
Lippitudo,  245,  246 
Listerinein  acute  uaso-pharyn- 
gitis,  948 
in  chronic  naso-pharyngitis, 
951 

in  chronic  rhinitis,  909 
Listing,  90,  92,  93 

schematic  eye  of,  122 
Listing's  reduced  eye,  93 
Lithemic  diathesis  in  throat 
and  nose,  treatment  of, 
875 

Lithiasis  conjunctivae,  295 
Liver,  diseases  of,  421 
Lobule,  cleft  of,  692,  698 
coloboraa  of,  operation  for, 
782 

fibroma  of,  operation  for,  783 
Localization  of  sound,  646 
Locomotor    ataxia,    151,  447, 
448 

Loffler's  bacillns.  6146.  See  also 
Klebs-Loffler  bacillus. 
in  croui)ous  tonsillitis,  925 
culture-mixture,  1018 
solution  in  membranous  rhi- 
nitis, 899 
Longus  colli,  814 
Loring's  ophthalmoscope,  172 
Loupe,  corneal,  147 
Liiwen  berg's    diplococcus  in 

atrophic  rhinitis,  960 
Lozenges,  885 


Lucao's  method  of  aural  mass- 
age, 736 
Lud wig's  incus-hooks,  790,  791 
Liier's  antitoxin  syringe,  1026 
Lungs,  syphilis  of,  1073 
Lupous  laryngitis,  1060.  See 

Larynqitis. 
Lupus,  243,  258 
erytliomatoHUS    of  conjunc- 
tiva, 302 
of  larynx,  1060 
of  auricle,  695 

treatment  of,  686 
of  larynx,  1060.    See  Laryn- 

(jitis,  lupous. 
of  nose,  1058 
of  pharynx,  1058,  1059 
vulgaris,  252 
of  air-passages,  1057 
of  larynx,  1060 
Luschka's  tonsil,  hypertrophy 
of,  952.     See  Lymphoid 
hypertrophy. 
Lymph-sheaths  of  retinal  ves- 
sels, 87 
Lymph-space,  episcleral,  87 
subarachnoid,  79 
subdural,  79 
Lymph-tract,  anterior,  of  eye- 
ball, 87 
posterior,  of  eyeball,  87 
Lymphangiectasis  conjunctivae, 
299 

Lymphangioma  of  orbit,  530, 
531 

Lymphatics  of  eyeball,  87 
Lymphatism,  942 
Lymphoid     hypertrophy  in 
pharyngeal  vault,  952 
causes,  952 
diagnosis,  9.55 
pathology,  952 
prognosis,  955 
symptoms,  954 
treatment,  956 
ring  of  pharynx,  811,  815 
Lymphoma  of  larynx,  1108 
of  orbit,  531 

Mackenzie's  condenser,  857 
forceps,  1208 
tube-forceps,  1133 
Macrotia,  operation  for,  783 
Macula,  the,  188 
coloboma  of,  193,  351 
lutea,  66,  76 

size  of  cones  in,  139,  foot- 
note. 

symmetrical  changes  at,  in 
infancy,  423 
of  cornea,  322 
vascularization  of,  188 
Macular  bundle,  75 
halo,  182,  188 
reflex,  188,  406 
Madarosis,  244,  246 
Maddox's  obtuse-angled  prism, 
159 

rod-test  for  insufficiency  of 
ocular  muscles,  160 

Magnet  for  removing  foreign 
bodies  from  cornea,  566 

Magnifying  lens,  binocular,  147 

Maier,  sinus  of,  46 

Malar  bone,  necrosis  of,  258 

Malaria,  310,  .339,  421,  4.36,  459 

Male-fern,  459 


Male-fern  amblyopia,  466 
Malignant  growths  of  auricle, 
6i)7 

neoplasms  of  antrum,  1090 

pustule.  Sec.  Anthrax  puslide. 

tumors  of  fauc(?s,  1098 
of  larynx,  1 109 
of  nose,  1085 
treatment,  1089 
Malingering,  466 

tests  for  detecting,  467 
Malleo-incudal  fold.  632 

space,  632 
Malleus,  630 

excision  of,  791 

function  of,  638 
Malleus-handle,  fracture  of,  712 
Mandl's  solution  in  acute  naso- 
pharyngitis, 948 
Mania,  acute,  1.50,  .572 

after  cataract-extraction,  586 
Manifest  hyperopia,  215 
Manubrium  of  the  malleus,  630 
Marasmus,  392 

Mariotte's  blind-spot,  169,  470. 

See  Blind-spot. 
MaiTow-sheath,  retained.  See 

Medullaled  nerve-fibera. 
Martin's  bridge,  1189 
Massage  in  affections  of  upper 
air-passages,  886 
in  atrophic  rhinitis,  964 
in  non-suppurative  disease  of 

middle  ear,  689 
in  perichondritis  of  auricle, 
695 

of  cornea,  322 
of  eyeball  in  cataract,  394 
in  embolism,  408 
in  glaucoma,  384 
of  ossicles  in  chronic  catarrh 
of  middle  ear,  736 
Mastoid,  caries  and  necrosis  of, 
752 

cells,  anterior,  empyema  of, 
752 

function  of,  639 
emissary  vein,  624 
empyema  of  apex  of,  with 
perforation  into  digastric 
fossa,  7.52 
neuritis,  751 

operation  on,  through  .skull, 

803 

operations,  793 
pathology  of,  663 
periostitis,  749 

process, sclerosis  of,  in  chronic 
suppuration  of  the  mid- 
dle ear,  741,  751,  803 
region,  examination  of,  672 
Mastoiditis,  Bezold's,  752 
condensing,  751 
interna,  acute,  749,  750  751 

chronic,  751 
profunda,  749 

purulent,  differential  diag- 
nosis, 764 
superficial  is,  749 
Mathicu's  iri.s-forceps,  .577 
Maxillary  antrum,  examination 
of,"  862 

exploratory    puncture  of, 

863 

opening  of,  1200 
transillumination  of,  862, 
970,  972 
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Maxillary  processes,  808 
sinus,  454 

beiiigu  neoplasms  of,  1089 

bony  cysts  of,  1089 

cysts  of  mucous  membrane 

of,  10H9 
empyema  of,  9G8 

treatment,  971 
growths  in,  invading  orbit, 

533 

osteoma  of,  1090 
polypi  of,  1089 
polvpoid  degeneration  of, 
974 

syphilis  of,  976 
tumors  of,  975 
sinuses,  anatomy,  966 
empyema     of,  operative 

treatment,  1199 
physiology  of,  968 
Mayer's  hollow  splint,  919 
Measles,  269,  275,  436 
middle-ear  disease  from,  717 
relation  of,  to  oar-disease,  652 
Meatus,   atresia  of,  operation 
foi-,  784 
carcinoma  of,  operation  for, 
784 

exostoses  cartilagiuea;  of,  op- 
eration for,  786 
exostoses  of,  operation  for,  785 
external  auditory,  pathology, 
655 

external,  cholesteatoma  of, 
657 

diffuse    inflammation  of, 

treatment  of,  686 
furuncles  of,  655 
hemorrhage  from,  655 
neoplasms  of,  657 
foreign  bodies  in,  operations 

for,  786 
granulations  of,  operation  for, 
785 

hyperostosis  of,  operation  for, 
785 

internal  auditory,  621 
of  nose,  middle,  clinical  anat- 
omy of,  829 
examination  of,  861 
operations  on,  784 
Mechanism  of  auditory  sensa- 
tion,    perception,  and 
judgment,  644 
Media  of  the  eye,  104 

determination  of  position  of 

opacities  in,  179 
examination  of,  178 
location  of  opacities  in,  183 
opacities  of,  183 
three,  separated  by  two  sys- 
tems, study  of,  115 
Medulla  oblongata,  97 
Medullary  plates,  17 
Medullated    nerve-fibers,  194, 

195,  405,  438 
Megalophthalmos,     524.  See 

Buphthalmos. 
Megalopsia,  412,  468 
Meibomian  cyst,  546.  See  Chal- 
azion. 

glands,  29,  33,  34,  249,  252 
chalky  deposit  in,  547 
Melanoma  of  iris,  490 
Mclanosarcoma  of  choroid,  493 
Membrana  pupillaris,  301 

tectoria  of  Corti,  619 


Membrana  tensa,  629 

tympani  secondaria,  620 
Membrane,  basilar,  619 

flaccid,  628 

hyaloid,  82,  83,  84 

of  Desceniet,  28,  55 

lieissner's,  619 

reticular,  620 

Kuy sell's,  59 

Shrapnoll's,  628 

tymjianic,  629 
physiology,  637 
Membranous  conjunctivitis, 
283,  284,  614/a    See  Con- 
junctivitin,  membranous. 

labyrinth,  function  of,  640 

laryngitis,  990 

rhinitis,  896.    See  Rhinitis. 
Meniere's  disease,  775 
Meningitis,  150,  151,  391,  436, 
495,  528,  572 

after  evisceration,  356 

after  enucleation,  3.56 

from  tympanic  inflammation, 
756 

Meningocele,  533 
Meningo-encephalitis,  150 
Meniscus,  125 

Menopause.    See  Climacteric. 

Menorrhagia,  421 

Menstrual    disturbances.  330, 
3.52,  399,  420,  421,  436,  461 

Menstruation,   relation   of,  to 
ear-disease,  650 

Menthol   in     acute  catarrhal 
laryngitis,  986 
pliaryngitis,  940 
in  chronic  catarrh  of  middle 

ear,  733 
spray  in  laryngeal  tubercu- 
losis, 1050 

Mercurials  in  syphilis  of  in- 
ternal ear,  690 

Mercuric  bichlorid  in  conjunc- 
tivitis, 275,  277,  280,  285, 
287,  293 
chlorid  in  diphtheria,  1020, 
1028 

in  laryngeal  tuberculosis, 
1051 

in  ocular  antisepsis,  540 
Mercury,  460 

in  atrophic  rhinitis,  964 
in  ci-oupous  laryngitis,  991 
in  diphtheria.  994 
in  iritis,  342 

in  labyrinthitis  exudativa, 
78i 

in  laryngeal  perichondritis, 

996 

protochlorid    in  laryngeal 
tuberculosis,  1051 

Meridians,   principal,  of  astig- 
matic eye,  224 

Mesial  nasal  process,  807 

Mesoderm,  19 

Meso-pterygoid  fossa,  833 

Metamorpliopsia,  3.53,  364,  429 

Meteucephalon,  19 

Meter-angle,  the,  133 

Mcynert's  fibers,  149,  480 

Micrococcus  lanceolatus,  614a 
Pasteuri,  614rt 

Micro-organisms  in   acute  la- 
cunar tonsillitis,  923 
in    conjunctival  affections, 
275,  614« 


Micro-organisms  in  corneal  ul- 
cers, 314,  614c 
in  labyrinth,  767 
in  membranous  rhinitis,  896 
in  ocular  diseases,  614rt 
in  sympathetic  ophthalmitis, 
349 

of  oro-pharyngeal  tract,  846 
Microj)lithalmos,  241,  329,  387, 

45,5,4.57,  524 
Micropsia,  412,  468 
Microscope,  corneal,  147 
M  i  c ro sporon-traehomatosuiu, 

292 
Microtia,  691 
Mid-brain,  19 

Middle  constrictor  of  pharynx, 
814 

Middle  car.  Sue  a\so  Tympanum 
and  Tympanic  cavity. 

acute  affections  of,  715. 
See  also  Tympanic  cavity. 

acute  catarrh  of,  pathology 
of,  659 

acute  catarrhal  inflamma- 
tion of,  660 
acute     inflammation  of, 

treatment  of,  686 
acute  purulent  inflamma- 
tion of,  660 
acute  supijuration  of,  660 

treatment,  688 
anatomy  of,  626 
auscultation  of,  679 
cholesteatoma  of,  661 
chronic  catarrh  of,  726 

functional  examina- 
tion of,  731 
operations  in,  737 
physical  examination 

in,  730 
treatment,  733 
chronic  non-sui)purative 
disease  of,  treatment  of, 
689 

chronic  non-suppurative 
inflammation  of,  726 

chronic  purulent  inflam- 
mation of,  660 

chronic  suppuration  of,  739 
treatment,  689,  745 

examination  of,  678 

fibroma  of,  661 

function  of,  637 

functions  of  appendages  of, 
639 

inflation  of,  679 
muco-purulent  inflamma- 
tion of,  660 
progressive  non-suppura- 
tive   disease    of,  treat- 
ment, 690 
proliferous  inflammation 

of,  pathology  of,  659 
sclerosis  of,  727 
suppurative  inflammation 
of,  with  tuberculosis,  662 
Migraine,  214 
Military  ophthalmia,  294 
Milium  of  eyelids,  259 
Millar's  asthma,  986 
Mineral   waters  in  rheumatic 
affections  of  air-passages, 
875 

Miner's  nystagmus,  .520 
Minister's  sorc-throat,  876 
Mires  of  ophthalmometer,  198 
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Mirror,  otoscopic,  073 
Mirrors,  12!) 

Mixed  astiginiit  isiu,  127,  227 

colors,  <)!) 
Modiolus,  devolopment  of,  G18 
Moo's  forceps,  li;58 
Mosophoiiiii,  115!) 
Moist    iipplicatioiis    in  acuto 

otitis  media,  721 
Moll,  glands  of,  3;?,  35 
Molluscuni  contagiosuni,  250 
Monoehlovacetic  acid,  887 
Monocular  vision    from  sup- 
pression of  image,  499 
Monoplithalmos,  523 
Monoyer's  test-types,  140 
Moreelleniont  in  chronic  paren- 
chymatous tonsillitis,  931 
Morgagnian  cataract,  392 
Morgagni's  globules,  390 
Morphin  and  carbolic  acid  in 
herpes  of  fauces,  946 
formanilid      in  laryngeal 

tuberculosis,  1052 
in  acute  otitis  media,  721 
in  acuto  rhinitis,  893 
iu    laryngeal  tuberculosis, 
1049 

in  lingual  tonsillitis,  927 
in  spasm  of  larynx,  1156 
spray  in  laryngeal  tubercu- 
iosis,  1050 
Morton's  ophthalmoscope,  173 
Mouth,  development  of,  SOB 

physiology  of,  841 
Mouth-breathing,  general  treat- 
ment of,  880 
in  '  chronic  hypertrophic 

rhinitis,  907 
in  chronic  parenchymatous 

tonsillitis.  931 
in  etiology  of  catarrhal  in- 
flammation, 846 
palate  iu,  852 
symptoms,  851 
Mucocele.  266 

of  ethmoid,  533 
Muco-puruleut  inflammation  of 

middle  car,  660 
Mucous  membrane,  nasal,  833 
Mules's  operation,  .324,  .572 
Miiller's  fibers,  67,  74,  75 
muscle,  41,  134.    See  Palpe- 
bral muscle. 
ring-muscle,  61 
Multiple  neuritis,  440 

sclerosis,  477 
Mumps,  261 

and  ear-di.sease,  653 
of  lachrymal  gland,  262 
Muriate  of  ammonia  in  acute 
catarrhal  laryngitis,  986 
Muriatcd  tincture  of  iron  in 
acute  tonsillitis,  925 
in  chronic  suppuration 
of  middle  ear,  689 
MuscfB  volitantes,  400,  410 
Muscle,  ciliary,  60,  9.5,  I'M 
external  rectus,  39,  101 
Horner's,  47 
inferior  oblique,  41,  101 
inferior  palpebral,  34 
inferior  rectus,  39,  101 
internal  rectus,  39,  101 
levator  palpebrse  .superioris, 
41 

levator  palpebrarum,  254 


Muscle  Miiller's  ring-,  61 
of  Miiller,  41 
of  Uiolan,  35 

orbicularis  palpebrarum,  2.53 

superior  oblique,  41,  101 

superior  palpel)ral,  34 

superior  rc^clus,  3!),  101 

tensor  clioroidea,  60 

tensor  tarsi,  47 
Muscles  of  larynx,  821 
Muscles,  ocular.     See  Ocular 
muscles. 

ocular  actions  of,  100,  101 
Muscular  process  of  arytenoid, 
818 

Musical  sounds,  635 
Musk  in  diphtheria,  994 
Myalgia  of  pharynx,  1153 
Mydriasis,  334.    See  also  Pupil, 
dilatation  of. 

irritation,  150 

paralytic,  149,  150 

traumatic,  360 
Mydriatics,  149,  209 

eflect  of,  on  paralytic  myosis, 
150 

in  determination  of  refrac- 
tion of  eye,  210 

in  iritis,  342 

sterilization  of,  542 

table  of,  211 

use  of,  196 
Myelitis,  440 

ascending,  437 
Myodesopsia,  400 
Myoma  of  ciliary  body,  490 
Myopia,  170,  212,  219,  333,  343, 
352,  354,  394,  395,  399 

a  symptom  of  diabetes,  222  * 

amplitude  of  accommodation 
in,  137 

axial,  125,  222 

causes,  219 

complicated  with  glaucoma, 
385 

complications,  220 
course,  222 
curvature,  222 

determined  by  skiascopy,  205 
determined   by  trial-lenses, 
208 

factors  active  in  production 
of,  220 

full  correction  of,  223 

index,  222 

malignant,  220,  428 

measured  with  ophthalmo- 
scope, 199 

operative  treatment,  224 

ophthalmoscopic  changes  in, 
221 

partial  correction  of,  223 

progressive,  220 

removal  of  transparent  lens 
for  relief  of,  585 

symptoms,  220 

tendency  of,  219 

treatment,  222 

varieties,  219 
Myopic  astigmatism,  127,  227 

eyes,  care  of,  223 
Myosarcoma  of  ciliary  body,  4!)0 
Myosis,     1.50,   334.     See  also 
Pupil,  contraction  of. 

irritation,  150 

paralytic,  1.50 

spinal,  150 


Myotics,  140 
efl'ect  of,  on  paralytic  myosis, 
150 

in  glaucoma,  384 
Myringitis  acuta,  713 

chronica,  713 
Myxedema,  4.36 

of  throat,  875 
Myxoma  of  conjunctiva,  301 

of  drumhead,  714 

of  lachrymal  gland,  263 

of  larynx,  1108 
Myxomata  of  nose,  1076.  See 
Polypi,  nasal. 
removal  of,  1196 

Nagel's  meter-angle  system, 

1.33,  134 
Naphtlialin,  460 
insufflation     in  laryngeal 

tuberculosis,  1050 
Naphthol-camplior  in  chronic 

myringitis,  714 
Nares,  examination  of,  855 
Nasal  anesthesia,  1143 
apertures,  832 

bones,  deflection   of,  treat- 
ment, 1182 
calculi,  1129 

catarrh,    272.     See  Rhino- 
pharynx,  diseases  of. 
chamber,  apertures  of,  832 
nerves  of,  834 
septum  of,  830 
chambers,  asymmetry  of,  831, 
834 

variations  in,  826 
cough,  1150 
duct,  size  of,  270 

stricture  of,  266,  268,  269, 
270 

feeding  in  diphtheria,  1031 
glycosuria,  1150 
hyperesthesia,  1143 
laminte,  808 

meatus,     middle,  clinical 

anatomy  of,  829 
mucous  membrane,  833 

cysts  of,  1084 
neoplasms,  1076 
obstruction,    pathology  of, 

848,  851 
paresthesia,  1143 
passages,  tuberculosis  of,  1053 

treatment,  1057 
polypi,  1076 

removal  of,  1196 
probe,  860 
processes,  807,  808 
salivation,  11,50 
septum,  abscess  of,  899,  1116. 
See  Abscess. 
evacuation  of,  11!)8 
acute  perichondritis  of,  899 
deformities  of,  operations 

for,  1190 
deviation  of,  831,  915 

treatment,  !)17,  1191 
examination  of,  861 
fractures  of,  1124 
hematoma  of,  899 
papilloma  of,  1081 
removal    of  growths  on, 
1191 

vascular  neoplasms  of,  1079, 
1080 
specula,  859 
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Nasal  spine,  s;{0 
syiiccliia,  rcnioval  of,  1195 
tube  in  clu'onic,  rliinitis,  910 
wiuf;,  iib.sci'ss  of,  901 

deformity    of,  operation, 

iiys 

furuncle  of,  901 
Naso-laclirymal  duct,  47 
Naso-pliarynnitis,  acute,  947 
treatment,  948 
chronic,  948 
treatment,  951 
Naso-j)liarynx,  809.     See  also 
Rhlnophiirynx. 
carcinoma  of,  1095 
diseases  of,  947 
enchoiidroma  of,  1093 
examination   of,  in  ear-dis- 
ease, ()78 
fibroma  of,  1091 

treatment,  1092 
fibro-mucous  polypi  of,  1093 
lymi)lioid  structure  of,  811 
physiology  of,  840 
removal  of    growths  from, 

1202 
sarcoma  of,  1094 
stenosis  of,  treatment,  1199 
tumors  of,  1091 
Near-i)oint,  134,  155 

of  converfjence,  503 
Near-sigh todness.    Sec  Myopia. 
Nebula  of  cornea,  322 
Necrosing  ethmoiditis,  1201 
Necrosis  of  mastoid,  752 

of  orbit,  520 
Neoplasms  of  antrum,  1090 
of  ethmoid  sinuses,  1090 
of  external  meatus,  pathology, 
657 

of  frontal  sinuses,  1090 

of  maxillary  sinus,  1089 

of  nasal  septum,  1079 

of  naso-pharynx,  1091 

of  nose,  1076 
removal  of,  1196 

of  sphenoid  sinus,  1091 

of  trachea,  1115 

of  upper  air-passages,  1075 
Nephritis,  44,  390,  394,  406,  416, 
436,  437,  454,  458 

relation  of,  to  ear-disease,  649 
Nerve,  acoustic,  621 

frontal,  37 

oculo-motor,  37,  97 

optic.   See  Optic  nerve. 

supraorbital,  37 

sympathetic,  97 

third.    See  Oculo-motor  nerve. 
Nerve-head.    See  Ojdic  disk. 
Nerves,  ciliary,  97 

of  nasal  chamber,  834 
Nervous  cough,  1158 

diseases,  from  eye-strain,  214 
influence    on  ear-disease, 
648 

tinnitus,  777 
Neural  canal,  18 

groove,  17 
Neuralgia,  510 

mastoid,  751 

of  larynx,  1154 

of  pharynx, 1153 

of  throat,  treatment,  876 
Neurasthenia,  149,  151 

acoustic,   776.    See  Acottstic 
neurasthenia. 


Neuritis,  acute  retrobulbar,  440 

ascending,  435 

chronic  rctrolxilbar,  441 

descending,  432,  434 

fulminant  retrobulbar,  440 

interstitial,  431 

medullary,  435 

multiple,  150 

optic.    See  OjHic  neuritis. 

retrobulbar,  460,  477 
Neuro-epithelioma  of  retina, 
495 

Neuro-ei)ithelium  of  retina,  69 
Neuroglia,  75 
Neuroma  of  eyelids,  248 

of  oi)tic  nerve,  449 
Neuro-jiaraly  tic  keratitis,  317 
Neuro-retinitis,  433,  436,  477, 
527 

from  lead-poisoning,  437 
Neuroses  of  larynx,  1154 

of  upper  air-passages,  1140 
Neurotic  disturbances  of  sound- 
]n!rceiving  ai>paratus,  776 
Nevus  of  ciliary  body,  490 
New  growths  of  auricle,  696 
of  drumhead,  714 
of  external  auditory  canal, 
707 

Nicol-prism,  154 
Nictitating  membrane,  31 
Night-blindness.  See  Nyctalopia. 
Night-terrors  in  chronic  jniren- 
chymatous  tonsillitis,  931 
Nitrate  of  mercury  in  diphthe- 
ria, 994 
of  silver,  460 

in  abscess  of  auricle,  694 
in  acute  catarrhal  laryn- 
gitis, 986 
in  chronic  inflammation  of 

lingual  tonsil,  934 
in  chronic  laryngitis,  1003 
in  chronic  myriTigitis,  714 
in  chronic  rhinitis,  909 
in  chronic  subglottic  laryn- 
gitis, 1009 
in  chronic  suppuration  of 

middle  ear,  689,  746 
in  condylomata  of  auditory 

canal,  707 
in  conjunctivitis,  277,  280 
in  corneal  ulcers,  315 
in  diphtheria,  994 
in  eczema  of  auricle,  693 

of  ear,  685 
in  epistaxis,  903 
in  inflammation  of  auditory 

canal,  705 
in  lupus  of  auricle,  686 
in  new  growths  of  drum- 
head, 714 
in  paresthesia  of  pharynx, 
1152 

in  salpingitis,  723 

in  singers'  nodes,  1105 

solution,  884 

spray  in  laryngeal  tuber- 
culosis, 1050 
Nitrite  of  amyl,  406,  408,  460 
Nitrobenzol,  460 
Nitroglycerin,  449 

in  diphtheria,  1020 
Nodal  points,  90,  93,  114,  116, 
119,  120,  121,  123 
for   different   systems  of 
surfaces,  123 


Noduli  cornea;,  311 
Noises,  635 
Normals,  lO.'J 

Nose,  absence  of,  operation  for, 
1184 

acute  affections  of,  891 

adenoma  of,  1085 

and  throat,  general  thera- 
I)eusis  of,  874 

angioma  of,  removal  of,  1 197 

bony  cysts  of,  1082.  See  Uouy 
cysts. 

burns  of,  1118 

carcinoma  of,  1089 
excision  of,  1198 

chondroma  of,  1084 

chronic  affections  of,  905 

concave  vertical  deformity 
of,  treatment,  1181 

contusions  of,  llKi 

convi'X  vertical  deformity  of 
the  l)ony  portions  of, 
treatment,  1181 

cystomata  of,  1084 

deficiency  of  tip  of,  treat- 
ment, 1182 

deflection  of  bones  of,  treat- 
ment, 1182 

deformities  of,  operative 
treatment,  1180 

deviation  of  tip  of,  treat- 
ment, 1182 

dislocation  of  bones  of,  1125 
of  cartilages  of,  1126 

edematous  ])olypi  of,  1076 

embryology  of,  807 

enchondroma  of,  removal  of, 
1198 

erysipelas  of,  901 
examination  of,  in  ear-dis- 
ease, 678 
excess  of  tip  of,  treatment, 
1182 

removal  of,  1197 
fibroma  of,  1080 
fibroma  pa))illare  of,  1081 
foreign  bodies  in,  1127 
fracture  of  bones  of,  1119 
treatment,  1121 

of  cartilages  of,  1123 
functions  of,  835 
hysteria  of,  1169 
illumination  of,  855,  858 
lupus  vulgaris  of.  1057 
malignant    growths  of,  re- 
moval of,  1198 
malignant  tumors  of,  1085 

treatment,  1089 
myxoma  of,  removal  of,  1196 
neoplasms  of,  1076 
osteoma  of,  1084 

removal  of,  1198 
papillary  epithelioma  of,  1086 
papilloma  of,  1081 
physiology  of,  835 
plastic  surgery  of,  1180 
reflex  neuroses  of,  1143 
restoration   of   columna  of, 
1188 

of  tip  of,  1187 
sarcoma  of,  1087 
scalds  of,  1118 

sensory  disturbances  of,  1140 
syphilis  of,  1067 

treatment,  1073 
wounds  of,  1116,  1117,  1118 
Nose-bleed,  902.    See  Epistaxis. 
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Nostril,  832 
stenosis    of,    operation  for, 
HS3 

Nostrils,  exiMiuded,  operation 
for,  1183 
testing  of  puteacy  of,  857 
Noyes's   method  of  advauce- 
lueut,  591 
trachoma-forceps,  5(i4 
Nuclei,  oculo-iuotor,  149 

lesion  in,  150 
Naclein  in  tuberculosis  of  lar- 
ynx, 1047 
Nucleus  of  sphincter  of  iris, 

lesion  in,  150 
Nux  vomica  in  attections  of  up- 
per air-passages,  886 
in  exhaustion  of  throat,  876 
Nyctalopia,  296,  318,  353,  422, 
425,  468 
visual  field  in,  473 
Nystagmus,  352,  445,  447,  519 
miner's,  520 

Object  and  image.  111,  112 
Oblique  illumination,  146,  393 
examination  of  media  by, 
178 

inferior,  41,  101,  497,  502 

paralysis  of,  511,  513 
muscles,  tests  for  insufficiency 

of,  159 
superior,  41,  101,  497,  502 
paralysis  of,  511,  513 
Obliquus  auriculie  muscle,  637 
Occlusion  of  posterior  nares, 
operation  for,  1199 
of  pupil,  337,  341,  343 
Occupations  in  etiology  of  ear- 
diseases,  648 
Ocular  antisepsis,  539,  540,  541, 
574 

blood-vessels,  rupture  of,  362 
deviations,  comitant,  507 
conversion  of  non-comitaut 

into  comitant,  508 
differential  diagnosis  be- 
tween comitant  and  uon- 
comitant,  507 
etiological  classification  of 

anomalies  of,  505 
non-com  i  taut,  507 
subjective  symptoms,  508 
treatment,  520 
fissure.    See  Choroidal  cleft. 
mask  for  cataract-dressing, 

542 
muscles,  39 

actions  of,  41,  42,  100,  101 
advancement    in  insuffi- 
ciency of,  521 
affections  of  individual,  510 
associated  antagonists,  .501 
associated  paralysis  of,  519 
associated  spasm  of,  519 
classification  of  anomalies 

of,  .504 
common  tendons  of,  39 
diagnosis  of  affected,  514 
diplopia  a  test  for  insuf- 
ficiency of,  1.56,  1.57 
distance    of  insertion  of, 

from  cornea,  40 
etiology  of  anomalies  of, 
504 

etiology  of  deviations  of, 
505 


Ocular  muscles,  general  symp- 
toms of  anomalies  of,  .504 
Graefe's   equililirium  test 

for,  1.57 
hysterical  insufficiency  of, 
"485 

insufficiencies  of,  156,  254 

operations,  587 

jjhysiological  action  of,  497 

reflex  disturbances  in  in- 
sufficiencies of,  510 

rod-test  for  insufficiency 
of,  160 

scheme  of  double  images 
in  paralysis  of,  513 

screen-test  for  insufficiency 
of,  156 

Stevens's  classification  of 
insufficiencies  of,  161 

tenotomy  in  insufficiency 
of,  521 

testing  with  prisms,  156, 
157 

treatment  of  insufficiencies 
of,  520 

varieties  of  anomalies  of,  504 
Oculo-motor  nerve,  37,  97 
center,  1.50 

effect  of  lesion  of,  on  pupil, 
149 

paralysis  of,  254,  511 
nuclei,  149 

lesion  in,  150 
paralysis,  511,  515 
recurrent,  512 
Oculo-orbital  fascia,  inflamma- 
tion of,  529 
Odontic  periostitis,  974 
O'Dwyer's  tubes,  1029 
Odynphagia,  853 

in    larvngeal  tuberculosis, 
1039 

Oil  of  cade  in  eczema  of  auricle, 
693 

of  cloves  in  laryngeal  tuber- 
culosis, 10-17 

of  eucalyptus  in  acute  catar- 
rhal laryngitis,  986 

of  pine  in  acute  catarrhal 
laryngitis,  986 
Oleate  of  morphia  in  furuncu- 

losis  of  ear,  686 
Oleo-stearate  of  zinc  in  chronic 
catarrhal  pharyngitis, 
942 

Olfaction,  disturbances  of,  1140 

physiology  of,  838 
Olfactometer,  8,58,  1141 
Olfactory  area,  807 

depression,  807 
Ollier's  operation,  1187 
Opacities  in  transparent  media, 

location  of,  183 
Operating  masks,  612 
Operations,  539,  782,  1180 
Ophthalmia.  See  Conjunctivitis. 

neonatorum.    Sec  Conjuncti- 
vitis nfionatorim. 

nodosa,  296 

.scrofulous,  286 
Ophthalmic  arterv,  aneurysm 
of,  534 

migraine,  recurrent,  512 

operations  on  animals'  eyes, 
611 

Ophthalmitis,  sympathetic.  See 
Sympathetic  ophthalmitis. 


Ophthalmo-dynamometer,  161 
Ophtlialtno-leuko.scopo,  1.54 
Ophthalmomalacia,  357 
Ophtlialmomcter,  145,  324,  328 

as  a  chromatometer,  1.54 

method  of  using,  197 

of  Hflniholtz,  196 

of  .Javal-Schiotz,  196 

of  Jjcroy  and  Dubois,  196 
Oplitliulmonietry,  196,  2.31 
Ophthalmoplegia,     b  i  1  a  t  eral 
transient,  512 

externa,  511 

from  ptomain-poisoning,  465 

interna,  511 

progressive,  512 

totalis,  .511 
Ophthalmo-scope,  171 

measurement  of  refraction 
with,  199 

optical  principles  of,  173 

use  of,  171 
Ophthalmoscopes  for  refraction, 
173 

Ophthalmoscopy,  171,  196 
direct  method  of,  175 
illumination  in,  179 
indirect  method  of,  176 
measure     of    refraction  by 
direct  method  of,  199 
by  indirect  method,  201 
position  of  surgeon  and  pa- 
tient in,  180 
refractive,  199 
Opiates  in  acute  myringitis, 
713 

in  acute  otitis  media,  720 
in  acute  suppuration  of  mid- 
dle ear,  688 
Opium  in  atrophic  rhinitis,  964 
in    laryngeal  tuberculosis, 
1049 

Optic  atrophy.    See  Optic  nerve, 
atrophy  of. 
axi.s,  95,  128 

canal,  hemorrhage  into,  444 

periostitis  of,  441 
centers,  primary,  479 
chiasm,  149 
cup,  20,  21 
disk,  66,  77, 184 

anemia  of,  442 

atrophic  excavation  of,  187 

bands  of  connective  tissue 
on,  456 

crescents  at  margin  of,  193 

crescents  near,  221 

cystic  growth  from,  191 

distorted,  187,  193 

dragged,  221 

excavations  in,  187 

fibrous  growth  from,  191 

glaucomatous  excavation 
of,  187 

hyaline  bodies  in,  451,  496 

ischemia  of,  442 

physiological  excavation  of, 
66,  78,  187 

sarcoma  of,  496 
entrance.    See  Optic  disk. 
foramen,  30,  39 
nerve,  79,  149 

ar.achnoidal  sheath  of,  79 

atrophv  of,  149,  .3.57,  382, 
.38.5,  394,  442,  477,  ,527 
from  blows  on  head,  444 
from  brain-tumor,  444 
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Optic  nerve,  iitropliy  of,  from 
erysipelas,  •141 
from  forceps  delivery,  44fi 
from    hemorrhage,  445, 
459 

from  injuries,  444 
from  lead,  4G2 
from  lightning-stroke, 
44() 

from   locomotor  ataxia, 
445 

from  pressure  on  chiasm, 
445 

from  sinus  disease,  454 
from  spinal  disease,  445 
from  spinal  injuries,  444 
with  excavation,  376 

carcinoma  of,  449 

changes  in,  from  eye-strain, 
213 

changes  in  visual  field  in 

diseases  of,  470 
coloboma  of,  191,  455,  457 
color-sense  in  atrophy  of, 

443 

concussion  of,  444 
congenital  anomalies  of,  455 
congenital  atrophy  of,  446 
diseases  of,  432 
dural  sheath  of,  79 
eliect  of  loss  of  conducting 

power  of,  149 
embolic  atrophy  of,  443 
endothelioma  of,  449 
fibronni  of,  449,  530 
glaucomatous  excavation 

of,  373,  377,  381 
glioma  of,  449 
gray  atrophy  of,  442,  446 
gumma  of,  450 
hemorrhage  into,  453 
hyperemia  of,  432 
injury  of,  537 

lesions  of,  from  aflfections 
of  accessory  sinuses,  454 

light-sense  in  atrophy  of, 
443 

lymph-clefts  of,  87 
neuritic  atrophv   of,  433, 

443,  447 
neuroma  of,  449 
physiological  excavation  of, 

382 

pial  sheath  of,  79 
progressive  atrophy  of,  478 
psammoma  of.  449 
removal  of  tumors  of,  601 
sarcoma  of,  449 
subarachnoidal  spaces  of,  87 
subdural  lymph-space  of,  79 
su]u-avaginal  space  of,  87 
theory  of  sympathetic  oph- 
thalmitis, 349 
tuberculosis  of,  450 
tumors  of,  449 
tumors  of  intra-ocular  end 
of,  496 

visual  field  in  atrophy  of, 

446,  447 
nerve-sheath,    coloboma  of, 

191.  455 
hemorrhage  into,  453 
neuritis,  .321,  .392,  409,  418, 

432,  4.58,  480,  .525,  534 
color-sense  in,  433 
diagnosis,  4.38 
etiology,  435 


lie    neuritis    from  carious 

teeth,  438 
from  gonorrhea,  437 
from  hemorrhage,  459 
from  intranasal  operations, 
438 

from  lead,  463 
from  nephritis,  437 
from  physical  exertion,  438 
from  severe  hemorrhage, 
437 

from  sinus  disease,  454 
from  sun-stroke,  438 
in  brain-tumors,  435,  436 
in  deformities  of  skull,  436 
in  general  diseases,  436 
in  glauconni,  374,  377 
in  infectious  diseases,  436 
in    intracranial  diseases, 

435,  436,  437 
in  meningitis,  436 
in  spinal  diseases,  437 
intra-ocular,  432 
intra-uterine,  455 
monocular,  436,  438 
pathology,  434 
prognosis.  4.38 
second  attack  of,  436 
simi)le,  432 
spurious,  438 
syi)hilitic,  437 
theories  of  pathogenesis  of, 
435 

treatment,  439 
trephining  for,  439 
vision  in,  433 
visual  field  in,  433,  477 
papilla.    See  Ojtiw  disk. 
perineuritis,  435 
stalk,  19 
thalamus,  479 
tract,  diseases  of,  481 
tracts,  149 
vesicles,  19,  20,  21 
Optical  center,  117,  119,  120, 
123 

of  a  lens,  118,  240 
defects  of  eye.  95 
instruments,  image-forming, 

103,  105 
principles,  general,  102 
surface,  109 

surfaces,   combined  systems 
of,  115 

systems,  centered,  114 
Optico-ciliary  neurectomy,  574 

neurotomy,  384 
Optics,  geometrical,  103 

physical,  103 

physiological,  102 
Optogram,  98 
Optometer,  207 
Optometry,  196 
Ora  serrata,  26,  65,  76,  84 
Orbicularis    palpebrarum,  33, 
253 

paralysis  of,  317 
Orbiculus  gangliosus,  61,  65 
Orbit,  abscess  of,  526,  528 
acute  cellulitis  of,  527 
acute  parietal  periostitis  of, 
.526 

angioma  of,  531 
blood-cysts  of,  531 
caries  of,  .526 
cavernous  angioma  of,  531 
cellulitis  of,  527 


rbit,  chronic  jieriostitis  of,  526 
congenital  anomalies  of,  523 
contents  of,  37 
echinococcus  of,  531 
emphysema  of,  .537 
enchondroma  of,  ,531 
erysipelatous  cellulitis  of,  527 
exenteration  of.  600 
exostosis  of,  533 
fistula  of,  ()()2 
foreign  bodies  in,  536 
hemorrhage  into,  444,  537 
injuries  and  diseases  of,  523, 
536 

liponui  of,  ,531 
lupus  of,  533 
]ymi)hangioma  of,  531 
lymphoma  of,  531 
medullary   osteosarcoma  of 

walls  of,  534 
necrosis  of,  258,  526 
operation  for  abscess  of,  599 
operations  for  cicatricial,  500 
operations  on,  ,599 
osteouui  of,  533 
palpation  of,  143 
periostitis  of,  .525 
phlegmon  of,  527 
pulsating  angioma  of,  534 
removal  of  osteoma  of,  601 
removal  of  tumors  of,  600 
sarcouui  of,  531,  532 
sebaceous  cysts  of,  531 
gerous  cysts  of,  531 
spontaneous  hemorrhage 

into,  537 
thickening  of  periosteum  of, 

532 

tumor  arising  in  cavities 
close  to,  533 

tumors  arising  from  peri- 
osteum or  bony  walls  of, 
531 

tumors  arising  in  tissues  of, 
531 

tumors  of,  255,  629 
Orbital  cellulitis,  438,  444 
fascia,  42 

margins,  injuries  to  bones  of, 
536 

veins,  thrombosis  of,  365 
Orbits,  29 

axes  of,  29 
Organ  of  Corti,  function  of,  644 
Oro-pharynx,  adenoma  of,  1096 

anatomy  of,  812 

carcinoma  of,  1102 

cyst  of,  1096 

fibroma  of,  1096 

lipoma  of,  1096 

papilloma  of,  1095 

sarcoma  of,  1102 
Orthophoria,  161,  505 
Orthoptic  exercises,  .521 
Ossicles,  excision  of,  791 

in     chronic    catarrh  of 
middle  ear,  737 

functions  of,  638 

of  the  ear,  630 
Ossiculectomy,  791 
Osteitic    pyemia   with  sinus- 
phlebitis,  761 
Osteoma  of  conjunctiva,  274, 
301 

of  maxillary  sinus,  1080 
of  nose,  1084 
removal  of,  1198 
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Osteoma  of  orbit,  533 

rcuioviil  of,  (iOl 
Oste()-])lilebitis     of  temporal 

bone,  7(il 
Othemaloniii,  (ia;"),  G94 
Otic  vesicle,  ()17 
Otitic  brain-diseases,  operations 

for,  801 
Otitis,  desquamative,  753 
externa  diffusa,  703 
patbology,  (JSO 
media  acuta,  (iGO,  715 
suppurativa   seu  perfora- 
tiva,  («iO 
media,  acute,  715 

deafness  in,  716,  719 
pain  in,  714,  719 
treatment,  720 
media  catarrhalis  chronica, 

patholofry,  G59 
media  catarriiaiis  sicca,  659 
purulent,  intracranial  com- 
plications of,  755 
sclei-otica,  659 
serosa,  pathology  of,  659 
suppurativa  seu  perforativa 
chronica,  660 
operation  for,  793 
Otoconia,  functions  of,  642 
Otoliths,  618,  642 
Otomycosis,  704 
pathology,  657 
treatment,  686,  704 
Otorrhea,  chronic,  660 
Otoscope,  679 
Otoscopy,  673 

illumination  in,  673 
instruments  for,  673 
source  of  light  in,  675 
technic  of,  675 
Outer  wall  of  nasal  chamber, 
828 

Oval  window.  620 
■Oxid  of  zinc  in  eczema  of  aur- 
icle, 693 
in  erysipelas  of  auricle,  685 
in  inflammation  of  audi- 
tory canal,  704 
in  polypi  of  auditory  canal, 
706 

Oxycyaiiid  of  mercury,  540 
Oxygen-gas  in  atrophic  rhinitis, 
964 

Oyster-shuckers'  keratitis,  313 
■Ozena,  957 
laryngis,  1001 

Pachydermia  of  larynx,  1006 
Pachymeningitis,  436,  441,  511 
externa  from  ear-disease,  ope- 
ration for,  801 
from  tyniiianic  inflamma- 
tion, 756,  758 
relation  of,  to  ear-disease,  648 
F.agenstecher's  ointment.  See 

Yellow  oxid. 
Palatine  artery,  814 
Palatoglossus,  814 
Palatopharyiigoiis,  810,  814 
Palpebrre.    See  Ei/eUds. 
Palpebral  arteries,  36 
fascia,  34 

fi.ssure,  operations  for  enlarg- 
ing, 547 
operations  for  shortening, 
547 

ligaments,  33 


Palpebral  muscles,  34 
Panas's  operation   for  ptosis, 
55H 

Pancrealiii  in  diphtheria,  994 
Pannus,  291,  29;i,  308 
Panophtlialmitis,  279,  315,  .330, 

355,  356,  .527,  528,  58.3,  594 
bacilli  in,  614(i 
Papillary  epithelioma  of  nose, 

ld8() 

Papillitis.    See  Optic  neuritis. 
Papilloma  of  auricle,  696 

of  caruncle,  304 

of  conjunctiva,  301 

of  cornea,  329 

of  eyelids,  248 

of  larynx,  1106 
removal  of,  1208 

of  nose.  1081 

of  soft  palate,  1095 

of  trachea,  1115 
Papillo- macular  bundle,  447, 
478 

degeneration  of,  460 
Parabolic   glasses    in  conical 

cornea,  328 
Paracentesis  of  cornea,  324,  567, 
578,  584 
in  iritis,  343 
of  drum-membrane,  786 
in  acute  otitis  media,  722 
Paracondyloid  outgrowth,  633 
Paracusis,  776 
loci,  776 
Willissii,  666 
Parallactic  displacement,  373, 
.504 

Paralysis  in  diphtheria,  1017 
laryngeal,  1160 
of  abductors  of  larynx,  1167 

of  vocal  cords.  1167 
of  arytenoideus,  1168 
of  external  rectus,  511,  513 
of  inferior  oblique,  .511,  513 

rectus,  511,  513 
of  internal  rectus,  511,  513 
of  ocular  muscles,  method  of 
diagnosing,  514,  515 
scheme  of  double  images 
in,  512 

of  oculo-motor,  2.54,  511,  515 
of  superior  laryngeal  nerve, 
1168 

of  superior  oblique,  511,  515 
of  tensors  and  adjusters  of 

vocal  cords,  1168 
of  throat,  877 

of  thyro-arytenoidei  interni, 
1169 

pharyngeal,  11.54 
progressive,  of  insane.  See 
Paresis. 
Paralytic  mydriasis,  150 

myosis,  1.50 
Paramastoid  outgrowth,  633 
Parasites  in  frontal  sinuses,  980 
Parenchymatous  tonsillitis, 
acute,  923 
chronic,  929 
Paresthesia,  nas.al,  1143 
of  larynx,  11.54 
of  pharynx,  11.52 
Parinaud's  conjunctivitis,  614c 
Parosmia,  1142 
Paroxysmal  sneezing,  1149 
Pars  ciliaris  iridica,  26 
retime,  26,  60 


Pars  iridica  rotinai,  64,  65 

oi)tica  retime,  65 
Passavant's  cusliion,  811 
Pathogenic    bacteria,  relation 

of,  to  ear-disease,  651 
Pearly  tumor  of  tiio  drumhead, 
714 

of  external  meatus,  657 
tumors,  4S9 
Pemphigus,  2.56 

of  conjunctiva,  303 
Pencils,']  05 

astigmatic,  126 
Perchlorid  of  iron  in  atrophic 
rhinitis,  964 
in  chronic subglotticlaryn- 

gitis,  1009 
in  diphtlicria,  994 
Perforation  in  acute  mastoiditis 
interna,  751 
of  tympanic  membrane,  677 
treatment,  688 
Perichondritis,  acute  laryngeal, 
995 

of  auricle,  6.55.  694 

of  larynx,  acute,  995 

of  nasal  septum,  acute,  899 
Perilymph,  function  of,  640 
Perimeter,  164,  499 

charts,  165 

prismatic,  163 

self-registering,  165 
Perineuritis,  441,  454 

distal,  447 

optic,  435 
Periodontitis,  treatment,  974 
Periostitis,  mastoid,  749 

odontic,  treatment  of,  974 

of  orbit,  525 
Periotic  region,  examination  of, 
672 

Periscopic  lens,  228 

Peritomy,  309,  566 

Peritonsillar  abscess,  evacua- 
tion of,  1207 

Perivasculitis  of  retinal  vessels, 
421 

Permanganate  of  potassium  in 
conjunctivitis,  280 

Peroxid  of  hydrogen,  242,  277, 
280 

in  diphtheria,  994 
in  epistaxis,  903 
in  sarcoma  of  soft  palate, 
1099 

Perpendicular  plate  of  ethmoid, 
8.30,  831 

fracture  of,  1124 
Persistent  hyaloid  artery,  190, 
403 

papillary  membrane,  301 
Persulphate  of  iron  in  croupous 
laryngitis,  991 
in  diphtheria,  994 
Pertussis  and  ear-disease,  649 
Pes  and  Gradenigo.  bacillus  of, 
in  atrophic  rhinitis,  960 
Petit,  canal  of,  85 
Petrosal  groove,  626 
sinus,  inferior,  624 
superior,  623 
Petrous  bone,  fractures  of  au- 
ditory, symptoms  of,  776 
Pfliiger's  letters,  1,55 
Pharyngeal  abscess,  evacuation 
■  of,  1207 
aponeurosis,  812 
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Pharyngeal  arteries,  814 

bursa,  significance  of,  812,  949 
paralysis,  1154 
polypi,  hairy,  1093 
tonsil, '815 
oulargeiuents  of,  removal 

of,  1202 
function  of,  840 
vault,  cxiiniination  of,  867 
lymphoid  hypertrophy  of, 
952 

Pharyngitis,   acute  catarrhal, 
939,  940 
chronic  catarrhal,  941 

follicular,  942,  943 
granular,  942 
lateralis,  942 
sicca,  943 
Pharyngo-niaxillarv  interspace, 
921 

Pharj'ngo-mycosis,  944,  945 
Pharyngotomy,  1209,  1212 
Pharynx,  anatomy  of,  809 
anesthesia  of,  1151 
blood-supply  of,  814 
constrictors  of,  813,  814 
deformities  of,  1139 
dermoid  cyst  of,  1094 
diseases  of,  938 
examination  of,  864 
in  ear-disease,  678 
foreign  bodies  in,  1135 
hemorrhage  from,  944 
hyperesthesia  of,  1151 
in  voice-production,  1175 
injuries  of,  1139 
lupus  of,  1058 
lymphatics  of,  815 
lymphoid  structure  of,  815 
myalgia  of,  1153 
nerves  of,  815 
neuralgia  of,  1153 
paresthesia  of,  1152 
physiology  of,  841 
sensory  neuroses  of,  1151 
spasm  of,  1153 
syphilis  of,  1069 

treatment,  1073 
tuberculosis  of,  1055 
treatment,  1057 
Phenacetin    in     acute  naso- 
pharyngitis, 948 
Phenol     spray  in  laryngeal 

tuberculosis,  1050 
Phlebolith     of  conjunctival 

veins,  248 
Phlegmon.    See  Abscess. 
Phlegmonous  inflammation  of 
the  auricle,  655 
laryngitis,  acute.  988 
Phlyctfena  pallida,  287 
Phlyctenular  conjunctivitis. 
See  Conjunctivitis,  phlyc- 
tenular. 

keratitis.  See  Keratitis,  super- 
ficial. 
ulcer,  307 
Phlyctenule,  306 
Phonation,  physiology  of,  839 
Phonatory  spasm,  11.58 
Phonomassage    in   disease  of 
sound-perceiving  appar- 
atus, 781 
Phorias.     Sec  Insufficiency  of 

ocular  muscles. 
Phorometer,  .504 
Stevens's,  158 


Phosphenes,  430 

Phosphorus     in     nasal  and 

pharyngeal  tuberculosis, 

1057 

Photometer,  152,  153,  605 
Phthiriasis,  247 
Phthisis  bulbi,  3,56 

essential,  357 
Physiological  cup,  187 
excavation,  78.    See  Physio- 
logical cup. 
oi)tics,  102 

salt  solution,  540,  1212 
Physiology  of  ear,  634 

of  upper  air-i)assages,  835 
Pial  slieath  of  optic  nerve,  79 
Picric  acid,  4.59 
Pigments,  884 
in    laryngeal  tuberculosis, 
10,50,  1052 
Pillars  of  fauces,  814,  930,  1205 
Pilocarpiii  in  chronic  catarrh 
of  middle  ear,  738 
in  glaucoma,  384 
in  hemorrhage  intolabyriuth, 
780 

in  labyrinthitis  exudativa, 
781 

in  labyrinthitis  hyperplas- 
tica,  780 

in  vitreous  opacities,  400 

injections  in  retinal  detach- 
ment, 430 

muriate  in  rheumatic  condi- 
tions of  upper  air-pas- 
sages, 875 

nitrate  in  rheumatic  condi- 
tions of  upper  air-pas- 
sages, 875 

sw^eats  in  choroiditis,  355 
in  iritis,  342 

in  optic-nerve  atrophy,  449 
Pince-nez,  239 
Pinguecula,  298 
Pin-hole  disk,  179,  208 
Pink-eye,  276 
Pinna,  625 

Piperazin  in  rheumatic  condi- 
tions of  throat,  874 

Pit,  auditory,  617 

Pitch,  635 

Pituitary  bodv,  438 

Placido's  disk,  145,  324,  328 

Planes,  focal,  91 
principal,  90,  116 

Plant-growth  in  ear,  657 
treatment  of,  686 

Plica  salpingo-palatina,  810 
salpiugo-pharyngea,  809 
seuilunaris,  31,  35.    See  also 
Semilunar  memh-ane. 

Plugging  of  posterior  nares  in 
epistaxis,  904 

Pneumatic  cells  of  the  petro- 
mastoid,  632,  750,  795 

Pneumococci  in  corneal  ulcers. 
314 

Pneumococcus,  614a 
in   conjunctivitis,   275,  281, 

614a, 
in  ear,  6.53 
in  oropharynx,  846 
Pneumonia,  436 
Points.  105 
cardinal,  92,  109 

of  optical  surface,  graphic 
method  for  locating,  113 


Points,  focal,  92 

nodal,  90,  93,  114,  116,  119, 
120,  121,  123 
for  difl'erent  systems  of  sur- 
faces, 123 
principal,  90,  92,  93.  109,  110, 
114,  116,  120,  123 
for  difl'erent  systems  of  sur- 
faces, 123 
Politzer  aconmeter,  668 
Politzerization,  (iSl 

in  acute  otitis  media,  721 

in  i)erforation  of  tymi)anic 

membrane,  688 
in  salpingitis,  723 
Politzer's  experiment,  678 
method  of  inflation,  681 
Polycoria,  .334 
Polyotia,  692 
Polypi,  aural,  661 
fibro-niucoHs,   of  naso-phar- 

ynx,  1093 
hairy  pharyngeal,  1093 
in  frontal  sinuses,  980 
nasal,  1076 

removal  of,  1196 
of  auditory  canal,  705 
of  drumhead,  714 
of  larynx,  1105 

removal  of,  1208 
of  maxillary  sinus,  1089 
of  trachea,  1115 
of  tympanum,  excision  of, 
792 

Polypoid  degeneration  of  max- 
illary sinus,  974 
hyi)ertrophy  of  tonsil,  935 

Polypus,  aural,  661 

Pons,  apoplexy  of,  1,50 

Pooley-White     operation  for 
ripening  cataract,  .584 

Porus  opticus.    See  Optic  disk. 

Post-aural  abscess,  750 

Post-auricular  region,  examina- 
tion of,  672 

Posterior  cranial  fos.sa.  623 
nares,  occlusion  of,  operation 

for,  1199 
nasal  aperture,  832 

Postern  la,  833 

Post-nasal  catarrh,  acute,  947 
chronic,  948 
.space,  autoscopy  of.  868 
examination  of,  866 
Potassium  bromid,  460 
in  acute  rhinitis.  893 
chlorid  in  chronic  laryngitis, 
1004 

Powder-blower,  884 
Powder-grains  in  cornea.  368 
Powders  in  the  air-passages^ 
884 

Predisposition  in  etiology  of 

ear-disease,  647 
Pregnancy,  391,  416 
Prelachrymal  abscess,  268 
Presb,ycusis,  772 
Presbyopia,  137,  212,  213,  232 
correction  of,  233 
effect  of  astigmatism  on,  234 
of  hyperopia  on.  233 
of  myopia  on,  2,33 
premature,  in  glaucoma,  381 
Pre.ssions  centripetals,  672 
Pressure-probe,  736 
Primary  position,  498 
of  eyes,  101 


INDEX, 


1243 


Priuco'a  siugle-suture  advauce- 

luoiit,  592 
Principal  foci,  121 
focus,  114 
fli-st,  109,  110 
second,  109,  110 
meridians  of  astigmatic  eye, 

221 
plane,  114 
planes,  90,  116 
point,  109,  no 

points,  90,  92,  93,  114,  IKi, 
120,  123 
for  different  systems  of  sur- 
faces, 123 
Prism,  130 

apex  of,  130 

base-apex  line  of,  130 

deviation  produced  by,  133 

notation,  systems  of,  134 

obtuse-angled,  159 

passage  of  light-rays  through, 
131 

plane,  refraction  of  light  in 
the  principal  section  of, 
130 

principal  section  of,  130 
refracting  angle  of,  133 
revolving,  158 
use,  132 
Prism-convergence,  157,  503 
Prism-diopter,  133 

scale  of  Prentice,  133 
Prism-divergence,  157,  603 
Prism-test  for   feigned  blind- 
ness, 467  - 
Prismatic  lens,  testing  of,  240 
Prisms,  207 
exercises  with,  in  insufficien- 
cies of  ocular  muscles, 
520 

for  insufficiencies  of  ocular 

muscles,  521 
numeration  by  angular  devia- 
tion, 133 
numeration  of,  133 
overcoming,  499 
testing  ocular  muscles  with, 
15(j,  157,  504 
Probe,  nasal,  860 

pressure-,  736 
Process,  fronto-uasal,  807 
globular,  807 
intermaxillary,  808 
styloid,  625 
Processes,  lateral  nasal,  808 
maxillary,  808 
mesial  nasal,  807 
Progressive  muscular  atrophy, 
150 

paralysis,  445,  477 
Projecting   auricle,  operation 
for,  783 

Prolapse  of  iris  after  cataract- 
extraction,  583 
treatment,  576 
Proptosis,  170 
Prosencephalon,  19 
Protection,  function  of  larynx 
in,  843 
function  of  nose  in,  839 
Prothesis,  in  cicatricial  orbit, 
600 
oculi,  599 
Protozoa,  parasitic,   in  trach- 
oma, 292 
Prussak's  pouch,  632 


Psammoraa  of  the  optic  nervo, 
419 

Pseudo-diphtheria  bacillus, 
0146,  1019 
in   acute  croupous  tonsil- 
litis, 925 
in  atroi)hic  rhinitis,  960 
in    membranous  rhinitis, 
896 

Pseudo-glioma,  400,  194 
Pseudo-isoclironiatic  plates  of 
Stilling,  604 

tests  for  color-sense,  145 
Pseudo-iitosis,  485 
Psorophtlialmia,  245 
Pterygium,  297 

operations  foi",  561 

treatment,  298 
Ptomain-poisoning,  visual  dis- 
turbances from,  465 
Ptomains,  435,  459 
Ptosis,  254,  465,  565 

adiposa,  operations  for,  560 

congenital,  242,  254 

operations  for,  557 

traumatic,  255 
Puerperal  septicemia,  528 

state,  355,  437 
Pug-nose,  operation  for,  1182 
Pulsating  exophthalmos,  534 
Pulsation  of  retinal  .arteries  in 

optic  neuritis,  433 
Pulse  in  diphtheria,  1017 
Punctum  proximum.  See  Near- 
point. 

remotum.    See  Far-point. 
Pupil,  61,  96,  147 
abnormal  reactions  of,  149 
action  of,  to  mydriatics,  149 

to  myotics,  149 
actions  of.  See  Pupil-reactions. 
associated  action  of,  148 
average  diameter,  147 
cerebral  cortical  reflex  of,  151 
cerebral  origin  of  dilatation 

of,  150 
consensual  action  of,  148 
contraction  of,  150 
convergence-reaction  of,  148 
dilatation  of,  149 
dilator  of,  64,  96 
direct  reflex  action,  148 
diseases  which  cause  dilata- 
tion of,  149 
eccentric  position  of,  334 
efifect  of  accommodation  on 

contraction  of,  149 
effect  of  convergence  on  con- 
traction of,  148 
effect  of  disease  on,  149 
effect  of  irritation  of  sympa- 
thetic on,  150 
faulty,  334 

indirect  reflex  action  of,  148 
in  disease,  149 

influence  of  age  on  size  of, 
147 

influence  of  refraction  on 

size  of,  147 
measurement  of,  148 
methods  of  testing  reactions 

of,  148 
occlusion  of,  337,  341,  343 
optical,  575,  578 
orbicularis  action  of,  151 
pain-reaction  of,  149 
seclusion  of,  337,  341,  344 


Pupil,  skin-reflex  of,  149 
sjiecial  iihenoniena  of,  151 
si)hincter  of,  64,  96 
spinal  origin  of  dilatation  of, 
150 

varying  in  (!(|uality  of,  151 
Pupil-reactions,  MH,  149 

methods  ol"  testing,  148 

paradoxical,  151 
Pupil-reflex,  centrifugal  part 
of,  149 

centripetal  part  of,  149 

patli  of,  149 
Pupillary  membrane,   23,  27, 
390 

persistent,  24,  301 
Pupillonieters,  148 
Pupils  in  heniianopia,  480 
Purkinje,  images  of,  98,  135 
Purkinje's  figures,  141 
Purpura,  421 

Purpura  hemorrhagica,  344 
Purulent  leptomeningitis  from 
tympanic  inflammation, 

758 

mastoiditis,  differential  diag- 
nosis of,  764 
otitis     media,  intracranial 
complications  of,  755 
Pyemia,  339,  355,  421,  528 

from  ear-disease,  759 
Pyoktanin,   injections    of,  in 
carcinoma,  252 
in  lupous  laryngitis,  1066 
Pyramid,  631 
Pyriform  sinuses,  871 
Pyrozone  in  chronic  inflamma- 
tion of   lingual  tonsil, 
■  934 

in  chronic  naso-pharyngitis, 
951 

in  pharyngo-mycosis,  946 

Qualitative  tests  of  hearing, 
669 

Quality  of  sound-tones,  635 
Quantitative  tests  of  hearing, 

668 
Quinin,  459 

in    acute    inflammation  of 

middle  ear,  687 
in    acute  naso-pharyngitis, 
948 

in  acute  rhinitis,  893 
in  affections  of  upper  air- 
passages,  886 
in  anosmia,  1141 
in  auditory  vertigo,  690 
in  lupous  laryngitis,  1066 
influence  on  the  ear,  654 

Quinin-amaurosis,  463 

Quinin-amblyopia,  temporary, 
463 

Quinsy,   925.     See  Circumton- 
sillar  infldmmation,  acute. 
evacuation  of  abscess  of,  1207 
lingual,  927 

Kabbit's   conjunctiva,  trans- 
plantation of,  563 
cornea,    trans|)lantation  of, 
323 

Rachitis,  387,  391 

and  car-disease,  650 
Radiant,  102 
Radii,  103,  105 
Radius,  104 
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Badius  of  curvature  of  anterior 
surface  of  lens,  92 
of  cornea,  92 

of  posterior  surface  of  lens, 

of  refracting  surface,  106 
Eaihvay  service,  standards  of 
form    and  color-vision 
required  iu,  600 
Kdles  in  tiie  ear,  680 
Ivandail's  ophtiialnioscope,  173 

test-types,  151 
Range  of  accommodation,  136 
Kay,  104 
incident,  105 
reflected,  105 
refracted,  105 
Bays,  105 

lionioceutric,  89 
Eeadjustment    and  resection. 

See  Advancement,  590 
Real  images,  124 
Kecessus  liypotympanicus,  628 
Kcclination,  317 
Kecti,  insulHciency  of  external, 
157,  615 
insuUiciency  of  internal,  157, 
517 

tenotomy  of,  587,  589 
Eectus  capitis  anticus  muscle, 
814 

external,  39,  101,  497,  502 

I)aralysis  of,  511,  513 
inferior,  39,  101,  497,  502 

paralysis  of,  511,  513 
internal,  39,  101,  497,  502 

paralysis  of,  511,  513 
superior,  39,  101,  497,  502 
Recurrent  fever,  421 
laryngeal  nerve,  823 
paralysis  of,  1166 
Red-blindness,  603 
Red-gum  tablets,  886 

troches    in  acute  catarrhal 
pharyngitis,  940 
Reduced  eye,  93 

formation  of  images  in,  94 
Red-vision,  468 
Reflection,  103,  105,  109 
angle  of,  105 
size  of  corneal,  196 
total,  132 
Reflections  during  ophthalmos- 
copy, 181 
Reflex,  foveal,  67 

neuroses  of  nose,  1143 
Refracting    angle    of  prism, 
133 

surface,  radius  of,  106 
single,  93 
Refraction,  103,  105 
abnormal,  212 
angle  of,  104,  105,  106 
determination  of,  with  trial 

lenses,  208,  209 
index  of,  105 

measurement  of,  with  oph- 
thalmoscope, 199 

mydriatics  in  determining, 
210 

normal,  212 
*■  objective  methods  for  meas- 
urement of,  198 

of  eye  at  different  parts  of  re- 
tina, 200 
general  plan  of  examining 
the,  211 
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Refraction  of  eye,  methods  of 
determining,  196 
of  homocentric  rays,  90 
ophthalmoscopes,  173 
progressive  clianges  in,  214 
static,  138,  139 

subjective  methods  of  test- 
ing, 207 
Refractive  errors,  183 
Reissner's  membrane,  619 
Rekoss's  disk,  172 
Relapsing  fever,  339,  398 
Relative  accommodation,  137, 
155 

Resection  of  larynx,  1213 
Reserve-air  test  of  bearing,  669 
Resonance,  636 
Resonators  of  the  voice,  1174 
Resorcin    iu   chronic  rhinitis, 
910 

in  laryngeal  tuberculosis, 
1051 

in  hi])us  of  j)harynx,  1059 
in  nasal  and  pharyngeal  tu- 
berculosis, 1057 
Resi)iration  in  disease  of  upper 
air-j)assages,  8,53 
physiology  of,  835 
Respiratory  organs,  relation  of, 
to  ear-disease,  649 
tract,  upper.  Seeyltr-jjassaj/es, 
upper. 

Rest  in  att'ections  of  upper  air- 
passages,  881 

in  chronic  laryngitis,  1004 
Reticular  membrane,  620 
Retina,  65 

acuity  of  vision  of  peripheral 
parts  of,  168 

anemia  of,  406 

anesthesia  of,  410,  486 

aneurism  of  central  artery 
of,  410 

angioid  streaks  in,  427 

apoplexy  of,  420 

atrophy  of,  515 

bipolar  nerve-cell,  layer  of,  72 

blood-vessels  of,  78 

capillary  hyperemia  of,  408 

central  artery  of,  78,  86 

changes  in,  from  eye-strain, 
213 

changes  in  visual  field  in  dis- 
eases of,  473,  475 

concussion-injuries  of,  364 

concussion  of,  414 

congenital  peculiarities  of, 
405 

congestion  of,  409 
cysticercus  of,  431 
cysts  of,  494 

derivation  of  essential  ner- 
vous elements  of,  22 

detachment  of,  222,  357,  377, 
401,  428,  491 
operations  for  relief  of,  430 

development  of,  25 

diseases  of,  405 

disturbances  of  pigment  of, 
405 

edema  of,  411,  414 
elements  of  mammalian,  72 
embolism  of  central  artery 

of,  406,  421 
excitability  of,  98 
external  limiting  membrane 

of,  75 


Retina,    external  plexiform 

layer  of,  71 
formation  of  images  on,  90 
functions  of,  97 
gangliou-cell-layer  of,  74 
glioma  of,  356,  398,  400,  494 
hemorrliage  iu,  364,  417,  420, 

428,  534 
from  cutaneous  burns,  421 
hyperemia  of,  408 
image  on,  89 

inner  nuclear  layer  of,  72 
reticular  layers  of,  74 

internal  limiting  membrane 
of,  75 
plexiform  layers  of,  74 

irritation  of,  409 

layer  of  rods  and  cones  of,  69 

layers  of,  67 

light-sense  of  periphery  of, 
168 

lymphatics  of,  79 
macular  bundle  of,  75 
nerve-epithelium  of,  69 
nerve-til)cr  layer  of,  74 
neuro-ejuthelioma  of,  495 
neuroglia  of,  75 
non-pigmented,  atrophy  of, 
426 

sclerosis  of,  426 
outer  reticular  layer  of,  71 
periphery  of,  189 
pigmentation  of,  from  injury, 
365 

pigmented  epithelium  of,  25 
sclerosis  of.    See  Relinitiii, 
pigmentary. 

pigment-layer  of,  67 

pigment-stria;  in,  427 

retained  medullated  nerve- 
fibers  in,  194,  195 

sclerosis  of,  424 

sensitiveness  of,  to  colors,  99 

spider-cells  of,  75 

sustentacular  tissue  of,  75 

telangiectasia  of  vessels  of, 
410 

thrombosis  of  central  arterv 
of,  408 
vein  of,  410,  421,  444 
traumatic  anesthesia  of,  3G0 

detachment  of,  365 
tumors  of,  494 
varicose  veins  of,  410 
visual  field  in  detachment  of, 
474 

Retinal  artery,  central,  24 
epithelium,  pigmented,  22 
image,  89 
in  ametropia,  139 
in  emmetropia,  139 
size  of,  125 
images,  distortion  of,  by  cyl- 
inders, 230 
vessels,  entwined,  186 
light  reflex  from,  182,  185 
lymph-sheath  of,  87 
Retinitis,  321,  410 
albuminuric,  195,  416,  437,458 
induction     of  premature 

labor  for  relief  of,  418 
symptoms  and  pathology 
■  of,  416 

visual  field  in,  474 
atypical  pigmentary,  426 
central  punctate,  422 

relapsing,  414 
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Kotiiiitis,  circiiiata,  422,  17"> 

(liiibetic,  419,  475 

diffuse,  411 

embolic,  423 

forms,  410 

glycosuric,  419 

hemonliagic,  410,  415,  420 

leuktMuic,  419 

macular,  421 

nci)hritic,  416 

nyctalopia,  412,  469 

of  Briglit's  disease,  416 

parciichyniatous,  415 

periiiapillary,  411 

perivascularis,  415 

pigmentary,  385,422 
visual  field  in,  473 

proliferaus,  427 

punctata  albescens,  422 

purulent,  423 

renal,  416 

serous,  411 

simple,  411 

solar,  422 

striata,  428 

suppurative,  423 

sympathetic,  414 

syphilitic,  413 

unilateral  albuminuric,  416 
.  with  exudative  spots,  413 
Ketino-choroiditis,  414,  422 

sypliilitic,  419,  426 
Eetiuoscopy.    See  Skiascoj)!/. 
Eetractor  of  ala  nasi,  860 
Retrahens  auriculsB,  636 
Retrobulbar  neuritis.  Neuritis, 

retrobulbar. 
Retropharyngeal  abscess,  evac- 
uation of,  1207 
Rheostat,  887,  888 
Rheumatic     diathe§is,  throat 

and  nose  in,  874,  875 
Rheumatism,  261.  319,  330,  436, 
440,  461,  511 

gonorrheal,  279 

iritis  from,  339 
Rhinitis,  266 

acute,  891 

treatment,  893 

atrophic,  957 
treatment,  963 

chronic  hypertrophic,  905 
treatment,  908 

cirrhotica,  957 

croupous,  896 

fibrin osa,  896 

membranous,  896 
treatment,  898 

sicca,  957 

tablets  for,  893 
Rhinoliths,  1129 
Rhino-i)liaryux,  809 

dependence  of  lachrymal 
disease  on  affections  of, 
272 

diseases  of,  246,  409 

in  phlyctenular  conjuncti- 
vitis, 286 
in  phlyctenular  keratitis, 
305 

Rhinoplasty,  1184 

German  and  French  method, 
1185 

Indian  method,  1184 
Italian  method,  1186 
partial,  1187 

Tasliacotian  method,  1186 


Rhinosco|)ic  mirror,  866 
Rhinoscopy,  855 
Khodopsin,  (i9 

Kice-povvder  in  eczema  of  ear, 
685 

Eima  glottidis,  820 
Rinnc's  test,  670 

in  chronic  catarrh  of  mid- 
dle ear,  732 
Riolan,  muscle  of,  35 
Ripening  oi)erations  for  imma- 
ture cataract,  584 
Risley's  rotary  ]n'ism,  158 
Riviuian  segment,  628 
Roberts's  operation  for  deviated 

septum,  917 
Rodent  ulcer  of  cornea,  313 

of  eyelids,  251 
Rods  and  cones  of  retina,  69 
number  of,  71 
of  Corti,  619 
Rod-test  for  insufficiency  of 

ocular  muscles,  160 
Rod-visual  cell,  69 
Roe's  intranasal  spring,  1122 
laryngeal  dilator,  1209 
lingual  tousillotome,  1206 
metallic  form  for  fractures  of 

nose,  1121 
spiral-lever  extractor,  1138 
tracheal  forceps,  1134 
Rongeur  for  sphenoid  sinuses, 
983 

Rontgen  rays,  369 

location  of  foreign  bodies 

in  larynx  by,  873 
dangers  of,  611 
in  ophthalmic  surgery,  607 
influence  on  blind  eyes,  611 
practical  a])plication  of,  607 

Roof  of  nasal  chamber,  826 

Rose-cold,  1144 

Rosenmiiller's  fossa,  810 

Rotation,  center  of,  96 

Round  window,  620 

Rubinat  water  in  acute  rhi- 
nitis, 893 

Ruete's  perforated  mirror,  172 

Rupture  of  drumhead,  712 

Ruysch,  membrane  of,  59 

Saccule,  development  o£  617, 
618 

Sacculus  laryngis,  820 
Saddle-bridge,  238 
Saemisch's  section,  315,  568 
Safety  tube,  631 
Salicin  in  acute  tonsillitis,  924 
in    larvngeal  tuberculosis, 
1048 

in  lupous  laryngitis,  1066 
Salicylate  of  sodium  in  glau- 
coma, 384 
Salicylates  in  acute  catarrhal 
l)haryngitis,  940 
in  rheumatic  conditions  of 
throat,  874 
Salicylic  acid,  459 

in  atrophic  rhinitis,  964 
in  diphtheria,  1028 
in  eczema  of  auricle,  693 
in  pharyngf)-mycosis,  946 
in  rheumatic  diathesis,  874 
Saline  cathartic  in  acute  otitis 
media,  720 
laxatives  in  acute  sui)pura- 
tion  of  middle  ear,  688 


Salivation,  na.sal,  1150 
Salol  in  acute  tonsillitis,  924 
in    laryngeal  tuberculosis, 
1048 

in  i)haryngo-mycosis,  946 
Salol-cainphor      in  chronic 

myringitis,  714 
Salpingitis,  723 

Salt  solution  in  chnjnic  hyper- 
tro|)hic  rhinitis,  909 
in  diiththeria,  102W 
injection  or  transfusion  of, 
1213 
Santonin,  4.59 

Santorini,  cartilage  of,  816,  818 
Sarcoma,  metastatic,  of  choroid, 
493,  footnote. 

of  antrum,  1090 

of  caruncle,  304 

of  choroid,  491 

of  ciliary  body,  491 

of  conjunctiva,  301 

of  cornea,  329 

of  eyelids,  250 

of  iris,  490 

of  lachr.vmal  gland,  264 

of  larynx,  1113 

of  iiaso-pharynx,  1094 

of  nose,  1087 

of  optic  disk,  496 

of  optic  nerve,  449 

of  orbit,  531,  532 

of  oropharynx,  1102 

of  sclera,  330 

of  soft  ])alate,  1098 

of  tonsils,  1100 
Scala,  tympanic,  619 

vestibular,  619 
Scalds  of  nose,  1118 
Scarification  in  laryngeal  tuber- 
culosis, 1051 
Scarlatina,  269,  275,  436,  458, 
528 

Scarlet  fever,  arrested  ethmoid 
development  in,  828 
otitis  media  from,  717 
relation  of,  to  ear-disease, 
6,51 

Sciiecn  s  cautery-handle,  888 
Schematic  eye,  92 

of  Listing,  122 
Schlemm's  canal,  55,  60,  61,  86, 
87 

in  glaucoma,  376,  377 
Schmidt-Eimpler's  method  of 

measuring  refraction,  201 
Schwabach's  test,  670 
Schwartze's  operation,  783,  793 
Schwartze  -  Stacke  operation, 

793,  796,  798 
Schwartze  -  Zaufal  operation, 

793,  796 

Schweigger's  operation  of  re- 
section of  a  rectus  ten- 
don, 591 
Sclera,  53 

abscess  of,  330 

blood-vessels  of,  54 

development  of,  27 

diseases  of,  329 

enchondroma  of,  330 

ei)ithelioma  of,  330 

fibroma  of.  330  • 

lymphatics  of,  54 

melanosis  of,  330 

nerves  of,  .54 

osseous  degeneration  of,  330 
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Sclera,  perforation  of,  during 
toiiotomy,  594 

rui)turc  of, 

sarcoma  of,  ;J30 

sulcus!  of,  49 

tuuim-s  of,  330 
Scleral  corpuscles,  53 

processes,  54 

puncture  in  glaucoma,  383 

ring,  0(i,  184 

stapliylonni,  301 

wounds,  ()i)eratious  for  clos- 
ing, 509 
Scleritis,  144,  324 

anterior,  330 

deep,  330 

gummatous,  330 
Sclero  -  corneal  juncture,  tlie, 
54 

Sclcronyxis,  580 
Sclerophtiialmia,  329 
Sclerosing  keratitis,  324 
Sclerosis  of  mastoid  ])rocess  in 
chronic  suppuration  of 
the  middle  ear,  741,  751, 
793 

of  middle  ear,  727 
Sclerotic.    Sec  Hclera. 
Sclerotico-ch(n'oiditis,  330 
Sclerotomy,  669,  570,  578 

anterior,  385 

in  glaucoma,  383 

posterior,  385,  570 
Scopolarain,  209 
Scorbutus,  537 

Scotoma,  l(j3,  169,  364,  410,  414, 
422,  433,  451,  470,  472, 
475,  480 

absolute,  169,  472 

central,  169,  440,  441,  445,  447, 
448,  458,  466 

flickering,  483 

for  colors,  109 

iu  disseminated  choroiditis, 
475 

in  embolism  of  central  artery 

of  retina,  474 
in  glaucoma,  380 
in    medullary  nerve-fibers, 

476 

negative,  169,  472 
paracentral,  169 
peripheral,  169 
physiological,  169 
positive,  169,  472 
relative,  169,  472 
ring,  169 

in  syphilitic  chorio-retini- 

tis,  475 
scintillans  of  Listing,  483 
test-objects  for,  169 
Screen-test,  502,  504 

for   insufficiency   of  ocular 

muscles,  156 
Screw-worm  in  frontal  sinuses, 

980 

Scrofula,  243,  246,  261,  319,  330, 

352,  387,  528 
Scrofulous  ophthalmia,  286,  305 
Scurvy,  421 
Scutum,  628 

development  of,  622 
Seasons  in  etiology  of  ear-dis- 
ease, 647 
of  diphtheria,  1011 
Sebaceous  cysts  of  auricle,  696 
of  eyebrow,  260 


Sebaceous  cysts  of  eyelids,  259 

of  orbit,  531 
Seborrhea,  240 

congestiva  of  larynx,  1060 
nigricans,  259 
of  eyelids,  258 
Seclusion  of  pupil,  337,  341,  343 
Second  sight,  222,  392 
Secondary  position,  498 
Seller's  solution,  882,  883 
Semicircular  canals,  621 
development  of,  017 
Semilunar  uiembrane,  att'ections 
of,  304 

Septal  deformities  in  etiology 
of  nasal  obstruction,  849 
wall  of  nasal  chamber,  830 

Septic  affections  from  suppura- 
tion of  ear,  761 

Septicemia,  421 

Septometcr,  861 

Septum,  abscess  of,  899.  See 

Ab»cess. 
hematoma  of,  899 
nasal,  deviation  of,  831.  See 

Nam  I  septum. 
orbitale,  34 

vascular  neoplasms  of,  1079 
Sero-mucous    middle-ear  ca- 
tarrh, ])athology  of,  659 
Serpiginous  ulcer   of  cornea, 
314 

Serum-therapy,  286,  963,  1020 
Sex  in  etiologj'  of  ear-disease, 
647 

Sexton's  forceps,  790 

Sexual  organs,  relation  of,  to 

ear-disease,  650 
Shadow-test.    See  Skiascojyy. 
Shotted  silk  reflections,  182 
Shrapnell's  membrane,  628 

appearance  of,  676 
Siegle's  pneumatic  speculum, 

678 

Sigmoid  sulcus,  624 
Silver  nitrate  in  acute  naso- 
pharyngitis, 948 
in  acute  tonsillitis,  924 
in     chronic    catarrh  of 

Eustachian  tube,  735 
in  chronic  catarrhal  pha- 
ryngitis, 941 
iu    chronic  naso-pharyn- 

gitis,  952 
in  nodular  laryngitis,  1006 
in  pharyngo-mycosis,  946 
Simple  extraction  of  cataract, 
395 

Singers'  nodes,  1104 
Sinistroversion,  .500 
Sinus,  inferior  petro.sal,  624 
of  Maier,  46 
superior  petrosal,  623 
transverse,  624 
Sinus-thrombosis  from  ear-dis- 
ease, 7.59 
operation  for.  802 
Sinusitis,  premaxillary,  acute, 
with  stenosis,  9(39,  973 
acute,  without  stenosis,  969, 

972 
chronic,  973 
Skiagraphy.    See  Rbntqen  rayx. 
Skiascopy,"  179,  196,  202,  230, 
231 

aberration  in,  206 
band-like  appearance  in,  206 


Skiascopy  in  emmetropia,  205 
in  hyperopia,  205 
in  irregular  ajstigmatisni,  207 
in  regular  astigujatism,  200 
light  ariia  in,  204 
in  myoi)ia,  2O.0 
point  of  reversal  in,  203 
practical  application  of,  205 
witii  concave  mirror,  203,  204 
with  plaiK!  mirror,  203 
Skin,  condition  of,  in  affections 

of    ujjper  air-i)assages, 

877 

Skin-flap,  grafting  of,  without 

pedicle,  553 
Skin-grafting     in  atresia  of 

external  auditory  canal, 

098 

Thiersch's  method  of,  553 
Skin-grafts,  243,  372,  551 

in  symbl('i)haron,  .563 
Skin-reflex  of  pu])il,  149 
Skull,   opening  of,   in  brain- 
disease  from  ear,  803,  804 
Sraall-pox.    See  Variola. 

of  drumhead,  714 
Smell,   loss  of,  in  diseases  of 
upper  air-passages,  852 

sense  of,  838 

testing  of,  8,58 
Snak(!-venom,  459 
Snare  for  intratympauic polypi, 
792 

galvano-cautery,  in  fibroma 

of  naso-pharynx,  1092 
in  nasal  jjolypi,  1079 
in   vascular    neoplasms  of 
nasal  septum,  1080 
Sneezing  in  lupus  of  nose,  1058 

paroxysnnil,  1149 
Snell's  law,  103,  105,  107,  130, 
132 

Snellen's  clamp,  782 

colored-letter  test  for  feigned 

blindness,  467 
operation  for  ptosis,  .559 
for  senile,  ectropion,  .551 
of  tenotomy,  .588 
test-types,  139,  140 
types  for  accommodation,  155 
Snow-blindness,  468 
Snuffs,  884 

Sodium  formate  in  lupus  of 
pharynx,  1059 
salicylate  in  acute  tonsillitis, 
925 

in  laryngeal  tuberculosis, 
1048" 

Soft  cataract.     See  Cataract, 
congenital. 
palate,  carcinoma  of,  1099 
fibroma  of,  1096 
in  voice-production,  1176 
papilloma  of,  1095 
physiology  of,  843 
sarcoma  of,  1098 
treatment,  1099 
Sound,  localization  of,  646 
Sound-collecting  apparatus,  636 
!  Sound-conducting  apparatus, 
j  637 

excision  of,  788 
'  Sound-memory,  646 
Sound-perceiving  apparatus, 
diseases  of,  765 
diagnosis,  778 
symptomatology,  772 
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Souud-perceiving  apparatus, 
tmitiiKMit,  780 
morpliology  of,  7()5 
neurotic    disturbuucos  of, 
.  77« 

Sound-recording  a]iparatus,  (MO 
Souud-waves,  production  and 

jjropagation  of,  ()34 
Soziodal   of  soda  in  chronic 

rhinitis,  910 
Space  of  Tonou,  43,  54,  87 
Spaces  of  Fontana,  28,  55,  86, 

87,  377 

Spasm  of  accommodation,  213, 
216 

of  glottis,  995 
of  larynx,  1155 

in  adults,  1156 
of  ocular  muscles,  method  of 

diagnosing,  514,  515 
of  pharynx,  1153 
pliouatory,  1158 
Spasmodic  asthma,  114S 
Spectacle-frames,  238 
Spectacle-front,  measurements 

for,  238 
Spectacle-lens,  236 
Spectacles    and  their  adjust- 
ment,   236.     See  also 
Glasses. 
stenopaic,  231 
Spectral  colors,  98 
Spectroscope,  154 
Specula,  nasal,  859 
Speculum,  ear-,  673 

Siegel's  pneumatic,  678 
Sphenoid  cavity,    disease  of, 
operative  treatment,  1201 
Sphenoid  sinus,  454 

neoplasms  of,  1091 
Sphenoidal  cells,  967 

chronic  empyema  of,  treat- 
ment. 983 
diseases  of,  982 
disease,  982 
fissure,  30,  39 
sinus,  examination  of,  864 
growths  in,  invading  orbit, 
533 

Spheno-maxillary  fissure,  30 
Spheno  -  salpingo  -  staphylinus, 

810 
Sphere,  126 

Spherical    aberration,  88,  96, 
230 

longitudinal,  108 
lens,  207 

testing  of,  240 
lenses,  128 
Sphero-cylindrical  lens,  testing 
of,  240 
lenses,  228 
Sphincter  of  iris.  148 

lesion  of  nucleus  of,  149 
rupture  of,  363 
pupillas,  64,96 
Spider-cells,  75 
Spinal  cord,  97 

hyperemia  of,  150 
myosis,  150 
Spiral  ganglion,  619,  620 

lamina,  619 
Spleen,  diseases  of,  421 
Sponge-grafting  in  orbit,  573 
Spongioblasts,  74 
Sprague's  paracentesis  instru- 
ment, 722 


Spray-apparatus,  882 
Spraying  in  chronic  laryngitis, 

1003 
Sprays,  HH2 

tn  chronic  hypertrophic  rhi- 
nitis, 90!) 
in    laryngeal  tuberculosis, 
1050,  1052 
Spring  catarrh,  287 
Spurs  of  nasal  septum,  831 
Squama,  devclopnient  of,  622 
Squint.    See  Strabismm. 
Stacke's  gouge,  799 

operation,  79(i,  798 
Stapedius  muscle,  631 

tenotomy  of,  788 
Stapes,  excision  of,  791 
function  of,  638 
liberation  of,  in  chronic  ca- 
tarrh of  middle  ear,  737, 
738 

Staphylococci,  283,  288 
in  corneal  ulcers,  314 
Staphylococcus  albus  in  oro- 
pharynx, 847 
aureus,  337,  349 

in  acute  lacunar  tonsilli- 
tis, 923 
in  oro-pharynx,  847 
in  labyrinth,  767 
pyogenes  albus,  286,  6146 
aureus,  286,  6146 
citreus,  6146 
Staphyloma,  170,  384 
ciliary,  330 

congenital,  of  cornea,  329 
of  cornea,  323,  343 

treatment,  374 
operations  for,  570 
partial,  279 

posterior,  184,  192,  214,  221, 

330,  354,  475 
scleral,  361 
Static  refraction,  138,  139 
Steam  in  diphtheria,  995 
Steam-disinfection     in  diph- 
theria, 1015 
Steam-inhalation  in  diphtheria, 
1027 

in  subglottic  laryngitis,  988 
Stearate  of  zinc  in  laryngeal 
tuberculosis,  1050 
with  alum  in  atrophic  rhi- 
nitis, 963 
with  boric  acid  in  atrophic 
rhinitis,  963 
Steele's  septum-forceps,  1192 
Stellwag's  sign,  535 
Stenopaic  slit,  208,  329,  334 

spectacles,  231 
Stenosis  of  larvnx,  1139 
dilatation  of,  1209 
of  naso-pharynx,  treatment, 
1199 

of    nostril,    operation  for, 
1183 

Stereoscopic  exorcises,  101 

vision,  loss  of,  510 
Sternothyroid  muscle  in  voice- 
production,  1173 
Stevens's  classification  of  insuf- 
ficiencies of  ocular  mus- 
cles, 161 
operation  of  tendon-shorten- 
ing, 593 
operation  of  tenotomy,  589 
phorometer,  158 


Stillicidium  lacrymarum.  See 

Epiphora. 
Stilling,  canal  of.    See  Hyaloid 

canal. 

Stil  1  i  ng's  ))seudo-isochromatic 

plates,  604 
Stirrup-ankylosis,  660 
Stoniodduini,  808 
Strabismus,  170,  241,  457,  504 
advancement  in,  .521 
alternating,  .505 
angle  of,  .505 
circumvergent,  505,  519 
constant,  504 
convergent,  500,  50.5,  516 
a  symptom  of  hyperopia, 
216 

deorsumvergent,  505,  519 
divergent,  500,  .505,  617 

in  myopia,  220 
dynamic,  156 
iiisertional,  510 
intermittent.  504 
measurement  of,  504 
with  perimeter,  505 
paralytic,  510 
spastic,  510 
structural,  510 
tenotomy  in,  521 
treatment,  520 
vertical,  518 
Strabismus-hooks,  595 
Strabometry,  504 
Streatfeild-Snellen's  operation 
of  grooving  the  cartilage, 
550 

Streptococcus  in  the  labyrinth, 
767 

pyogenes,  283,  294,  295,  6145 
in  corneal  ulcers,  314,  6146 
in  oro-pharynx,  847 

Streptococcus-diphtheria  of  the 
conjunctiva,  614c 

Streptococcus-serum  in  malig- 
nant disease  of  nose, 
1089,  note 

Streptothrix  Forsteri,  265 

Stria  vascularis,  619 

Striped  keratitis,  .325 

Strophanthus  in  diphtheria,  994 

Stroschein's  fiasks,  543 

Struma.    See  Scrofula. 

Strychnin  in  acute  rhinitis, 
893 

in  acoustic  neurasthenia,  781 

in  anosmia,  1141 

in  chronic  catarrh  of  middle 

ear,  738 
in  chronic  laryngitis,  1004 
in  chronic  suppuration  of 

middle  ear,  746 
in  diphtheria,  1020 
in  insufficiencies  of  ocular 

muscles,  .520 
in     laryngeal  tuberculosis, 

1048 

in  optic-nerve  atrophy,  449 
Sturm's  focal  interval,  225 
Stye.    See  Hordeolnm. 
Styloid  process,  625 
Stylo-pliaryngeus,  814 
Subconjunctival  hemorrhage, 
594 

injections  in  choroiditis,  355 
in  corneal  ulcers,  315 
in  iritis,  312 
of  germicides,  .566 
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SubcoD.jmictival  injections  of 
l>liy.siologic  salt  solution, 
r>(i(> 

Subglottic  laryngitis,  986' 

chroirtc,  1008 
Siibliyaloid  hemorrhage,  421 
Subhyoid  jjliaryngotoniy,  1212 
Sublinuito  alcohol  in  Turuncu- 
losis  of  ear,  OHli 
solution  in  injuries  of  drum- 
head, 713 
Subnitratoof  bismuth  in  chron- 
ic rhinitis,  910 
in. eczema  of  auricle,  (593 
iu  laryngeal  tuberculosis, 
1050 
Sucking,  841 

Suction   method  of  operating 

for  cataract,  395 
Sulcus,  signmid,  (i24 
Sulphate  of  atropin  in  acute 
indanimation  of  middle 
ear,  687 
of  copper  in  chrouio  laryn- 
gitis, 1003 
in  chronic  subglottic  laryn- 
gitis, 1009 
of  iron  in  laryngeal  tubercu- 
losis, 1050 
of  zi-nc  in  laryngeal  tubercu- 
losis, 1050 
in  singers'  nodes,  1105 
Sulphid  of  calcium,  244 
Sulphocarbolate  of  zinc  in  per- 
foration   of  tympanic- 
membrane,  (j88 
Sulphuricacid  iu  chronic  suppu- 
ration of  the  middle  ear, 
689 

Sulphurous-acid  disinfection  in 

diphtheria,  1014 
Sunstroke,  438 

Suppuration  after  cataract-ex- 
traction, 583 
of  ear,  septic  aflections  from, 
761 

of  middle  ear,  treatment,  689 
Suppurative  tonsillitis,  925 
Supra-auricular  region,  exami- 
nation of,  672 
Supra-choroidal  lymph-space,  57 
Snpraglottic  laryngitis,  986 
Supraorbital  nerve,  37 
Surfaces,  astigmatic,  126 
Sursumduction,  157.    See  also 

finrsurawrcjence. 
Sursumvergence,  157,  500,  503 
Sursumversion,  501 
Suspensory  folds  of  drum-mem- 
brane, 628 
Sutures,  542 
Sycosis  tarsi,  245 
Symblcpharon,  256,  303,  359 

congenital,  241 

due  to  trachoma,  563 

operations  for,  562 
Symmetrical  changes  at  macula 

lutea  in  infancy,  423 
Sympathetic,  cervical,  effect  of 
irritation  of,  on  pupil,  150 

choroido-rctinitis,  348 

irido-cyclitis,  348 

inflammation.  See  Sympathet- 
ic ophthalmitis. 

iritis,  .348 

irritation,  .348 

nerve,  97  I 


Sympathetic  ophthalmitis,  347, 
366 

after  cataract-extraction, 

583 

caused  by  operations  on  eye, 
347 

operations  during,  351 
pathog(MU!sis,  .349 
proj)hylacti(-  treatment,  350 
symptoms,  348 
treatment.  350 
papillo-retinitis,  348 
retinitis,  414 
vibration,  636 
Synch isis  corporis  vitrei,  401 

sciutillans,  401 
Syncopii,  laryngeal,  11.59 
Syndectomy,  566 
Synechia  of  nasal  passages,  re- 
moval of,  1195 
Synechite,  148,  315,  332 
anterior,  355 

detachment  of,  .579 
posterior,  336,  343 

detachment  of,  .579 
totiil  ])osterior,  3.36,  343 
Synechia-knives,  790 
Synechiotomy,  579 
Synovitis  of  knee-joint  in  inter- 
stitial keratitis,  319 
Sy])hilides  of  conjunctiva,  300 
Syi)hilis,  243,  246^  261,  266,  310, 
319,  352,  391,   399,  413, 
414,  420,  427,  437,  461, 
477,  511,. 526 
iritis  from,  3.38 
of  air-passages,  1067 
of  auricle,  695 

treatment,  686 
of  conjunctiva,  300 
of  drumhead,  714 
of  external  auditorj'  canal, 
707 

of  eyelids,  247 

of  internal   ear,  treatment, 
690 

of  labyrinth,  pathology,  664 
of  lachrymal  glands,  263 
of  lachrymal  sac,  269 
of  larynx,  1071 

treatment,  1073 
of  lungs,  1073 
of  maxillary  sinus,  976 
of  nose,  1067 

treatment,  1073 
of  pharynx,  1069 

treatment,  1073 
of  throat,  general  treatment, 
876 

of  trachea,  1073 
otitis  media  from,  718 
relation    of,    to  ear-disease, 
654 

Syringe,  antitoxin,  1025,  1026 
ear,  674 

for  impacted  cerumen,  700 
Syringomyelia,  477 
System,  centered  optical,  114 
Systems,  combined,  of  optical 
surfaces,  115 

Tabes  boesai.ts.  See  Loco- 
motor ataxia. 

Tagliacotian  method  of  rhino- 
plasty, 1186 

Tampons  in  atrophic  rhinitis, 
885,  964 


Tannic  acid  in  epistaxis,  903 
in   laryngeal  tuben'ulosis, 
1050,  10,52 

Tannin  in  acute  catarrhal  laryn- 
gitis, 986 
in  atrophic  rhinitis,  964 
in  clironic  laryngitis,  1003 
in  chronic  rhinitis,  910 
in  lingual  tonsillitis,  927 

Tannogen  in  laryngeal  tubercu- 
losis, 1051 

Tapctum  ccllulosum,  .59 
fibrosum,  .59 

Tarsal  asthenoiua,  140 
cartilage.    See  Tiir.iiui. 
glands.    See  Meibomian. 
tumor.    See  Chalazion. 

Tarsitis,  252 
syi)hilitic,  2.52 

Tarsorrhaphy,  536,  538,  B47 

Tarsus.  .3.3 

Tattooing  of  cornea,  323,  668 
Tea,  459 

Teale's  ojieration  for  symblcph- 
aron, 562,  .563 

Tectorial  membrane,  function 
of,  644 

Telangiectatic  tumors  of  con- 
junctiva, 300 

Temjierature  in  diphtheria, 
1017 

Temporal  ))one,  anatomy  of,  622 

osteoiihlebitis  of,  761 
Tenderness  in  brain-abscess,  763 
Tenoji,  ca|)sule  of,  43 

.space  of,  43,  54,  87 
Tenonitis,  .529 

Tenon's    capsule,  hemorrhage 
into,  537 
after  tenotomy,  .594 
Tenotomy,  accidents  and  com- 
plications of,  594 
complete,  587 
graduated,  .589 

in   insuHiciencies  of  ocular 

muscles,  .521 
of  extern  us,  .588 
of  in  tern  us,  .587 
of  stapedius,  788 
of  superior  and  inferior  rectus, 

589 

of  tensor  tympani  muscle,  788 

partial,  .589 

subconj  un  cti  val ,  587 
Tension,"  170,  373 

normal  intraocular,  219 

symbols  for,  170 
Tensor  choroidca,  60,  134 
Tensor  palati,  631,  810 

tarsi,  47 

tympani  muscle,  function  of, 
637 

tenotomy  of.  788 
Tensors  of  vocal  cords,  paral- 
ysis of,  1168 
Te.st,  King's,  672 

Gelle's,  672 

Rinnc's  670 

Sclnvabach's,  670 

Weber's.  670 
Test-card,  151 
Test-types,  151 

Den)ietfs.  140 

for  illiterate,  152 

.Taeger's.  137 

Monover's.  140 

Randall's,  151 
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Test-types,  Snellen's  139,  140 
Test.s  of  lieariug,  (iG8 
Tctauus,  ~u2 
Thaliiineucephalon,  19 
Theobald's  kuife,  703 

lachrymal  jirobes,  .270 
Thenii)cutics  of  ear-disease,  G8-1 
Therniocaiitery  in  lupus  of  aur- 
icle, (J80 
Thiersch  grafts,  243,  372,  563 

in  sj'niblepharou,  5()3 
Third  nerve.    See  Ociil.o-motor 
nerne. 
ventricle,  19 
Thomson's  amctrometer,  207 
method   foi:  eolor-bliuduess, 
604 

test  for  color-blindness,  154 
Throat  and    nose,  rheumatic 
conditions  of,  874 

examination  of,  864 

fatigue  of,  876 

hysteria  of,  1169 

nenralgia  of,  treatment,  876 

paralysis  of,  877 

physiology  of,  841 

syphilis   of,    general  treat- 
ment, 876 
Thrombosis    of  brain-sinuses, 
150,  436,  759,  801 

of  cavernous  sinus,  529 

of  central  artery  of  retina, 
408 

of  central  vein  of  retina,  421 
of  orbital  veins,  355 
of  retinal  veins,  410,  444 
of  umbilical  veins,  355 
Thymol  in  atrophic  rhinitis,  963 
Thyro-arytenoid  ligaments,  820 
Thyro-arytenoid  muscles,  822 
in  voice-production,  1173 
Thyro-arytenoidei  interni, 

paralysis  of,  1169 
Thyro-epiglottic  ligament,  819 
Thyro-hvoid  ligaments,  lateral, 
819 

membrane,  819 
muscle  in  voice-production, 
1173 

Thyroid  arteries,  823 

cartilage,  816 
Thyrotomy,  1209,  1212 
Timbre,  635 

Tincture  of  chlorid  of  iron  in 
chronic  myringitis,  714 
in  diphtheria,  994 
in  erysipelas  of  nose,  902 
in  lupous  laryngitis,  1086 
in  membranous  rhinitis, 
898 

in  new  growths  of  drum- 
head, 714 
of  iodin  in  perichondritis  of 
auricle,  695 
Tinea  tarsi,  245 
Tinnitus  as  a  symptom,  666 
in  acute  otitis  media,  719 
in  chronic  catarrh  of  middle 

ear,  730 
nervous,  777 
Tip  of  nose,  restoration  of,  1187 
Tobacco,  411,  448,  459 
effect  of,  on  the  ear,  654 
in  aHections  of  upper  air- 
passages,  881 
Tobacco-amblyopia,  460 
Tongue-depressors,  864,  865 


Tonometer,  170,  373 
Tonsil,  calculi  of,  935 
faucial,  815,  921 
pathology  of,  850 
])olypoid    hyjiertrophy  of, 
935 

removal  of,  1202,  1204 
foreign  bodies  in,  936 
lingual,  815 

operati(nis  on,  1206 
pharyngeal,  815 
su|)eniunier<iry,  1097 
Tonsillar      abscess,  chronic 
encysted,  935 
inflammations,  acute,  922 

chronic,  928 
ring,  921 
Tonsillitis,  acute  croupous,  925 
acute  lacunar,  922 
acute  parenchymatous,  923 
acute  ulcerative,  927 
chronic,  due  to  bacillus  coli 

communis,  929 
chronic  lacunar,  928 
chronic  lingual,  932 
chronic  parenchymatous,  929 
lingual,  926 
suppurative,  925 
Tonsillitis-tablets,  886,  924 
Tonsillotome,    Roe's  lingual, 
1206 

Tonsillotomy,  1204 

in  chronic  inflammation  of 
lingual  tonsil,  934 

in  chronic  parenchymatous 
tonsillitis,  931 

in  pharyngo-mycosis,  946 
Tonsils,  carcinoma  of,  1101 

diseases  of,  921 

hypertrophied,  galvano-cau- 
tery  in,  888 

physiology  of,  842 

sarcoma  of,  1100 

structure  of,  921 
Toric  lenses,  126 
Torsion,  inward,  497 

of  eye,  100 
Torsion -diplopia,  500 
Torsion-movement,   498,  foot- 
note 
Torus,  126 
Total  reflection,  132 
Toxic  conjujictivitis,  295 
Toxicants uud. ear-disease,  654 
Trachea,  acute  afl'ections  of,  985 

anatomy  of,  824 

carcinoma  of,  1115 

chronic  affections  of,  1009 

development  of,  809 

ecchondrosis  of,  1115 

fibroma  of,  1115 

foreign  bodies  in,  1129 

in  voice-))rodiiction,  1174 

neo])lasms  of,  1115 

])apilloma  of,  1115 

))olypi  of,  11 15 

sy])liilis  of,  1073 
Tracheitis,  acute  catarrhal,  996 
Tracheotomy,  1209 

in  dii)htlieria,  1031 
Trachoma.  2.57,  258,  289,  308 

acute,  290 

chronic,  290 

corneal  complications  in,  290, 
291 

dcscri))iion  of  stages  of,  290 
diagnosis,  292,  293 


Trachoma,  duration,  291 
etiology,  2^)2 

excision  of  cul  de  sac  for  re- 

liirf  of,  .5(i5  • 
follicular,  290 

geograjihical  distribution  of, 
292 

operation  of  expression  for, 
564 

operations  for,  563 

I)atliology,  292 

progtmsis,  293 

racial  distribution  of,  292 

treatment,  293 
Trachoma-bodies,  290 
Trachoma-coccus,  292,  614c 
Trachoma-glands,  35 
Traction-hook  for  foreign  bodies 

in  ear,  702 
Tractus,  479 
Tragicus  muscle,  636 
Traitenient  i)ar  morcellement, 
931 

Transillumination  of  larynx, 
872 

of  maxillary  antrum,  862 
Transmitted  light,  examination 

of  media  by,  178 
Transverse  sinus,  624 
Trans  versus  muscle,  637 
Traumatic  epistaxis,  903 
Trial-case,  207 
Triangular  cartilage,  830 

fracture  of,  1124 
Trichiasis,  246,  257,  293,  308 
operations  for,  548 
treatment,  257 
Trichloracetic  acid,  887 

in  acute  follicular  pharyn- 
gitis, 943 
in  atrophic  rhinitis,  964 
in  chronic  myringitis,  714 
in  new  growths  of  drum- 
head, 714 
Trichlorid  of  iodin,  540 
Trichosis  of  caruncle.  274,  304 
Trigeminus  nerve,  245,  2.54 
Troches,  885 

Trochlea  of  tensor  tympani,  631 
Trochlear  nerve,  paralysis  of, 

511,  513 
Trochlearis.    See  Oblique  supe- 
rior. 

Tropacocain,  .543 

Tropometer.  170 

Trypsin  in  diphtheria,  994 

Tscherning's  theory  of  accom- 
modation, 135 

Tubal  cell.  (i32 

Tube,  cochlear,  617 

Tubercle-bacillus,  302,  356,  6146, 
1034 

in  lupous  laryngitis,  1062 

in  lupus  of  a i r-passiiges,  1059 

ill  nasal  iiassages,  1053 
Tubercle  iniiiar,  809 
Tuberculin  in  tuberculosis  of 

larynx,  1047 
Tuberculosis.  246,  319,  339 

of  choroid,  356 

of  conjunctiva,  302 

of  cornea,  318 

of  iris.  340 

of  laclirvmal  passages,  269 
of  larynx,  1034,  1108 

diagnosis,  1044 

etiology,  1034 
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Tuberculosis  of  larj'ux,  formu- 
lary in,  10.")'^ 
patliolo^^ical  anatomy,  W,Vt 
pri'ilisposiuf;  causes,  lOKT 
pn^iiHKsis  and  course,  1045 
syuiidonis,  103S 
troatnient,  lOlO 
of  nasal  j)assaf{cs,  1053 

trcatniunl,  1057 
of  optic  nerve,  450 
of  pharynx,  1055 
treatment,  1057 
relation  of,  to  ear-disease,  G53 
with  sui)puration  of  middle 
ear, 

Tubo-tympanic  cavity, 
Tumor,  intraocular,  170 

of  brain.    See  Brum,  iiimor 
of. 

Tumors,  dermoid,  of  conjunc- 
tiva, 274 
intraocular,  .■}48 
of  acoustic  nerve,  769 
of  antrum,  lOOO 
of  brain.    Sec  lirain-Umors. 
of  cerebellum,  520 
of  ethmoid  sinuses,  1000 
of  (eyelids,  ;i4H 
of  frontal  sinuses,  1090 
of  maxillary  sinus,  075,  1089 
of  nas()-])harynx,  1091 
of  nose,  1070 
of  ojitic  nerve,  449 
of  orbit,  255 
of  trachea,  1115 
Tuning-fork,  Dcnch's,  669 
Tuning-forks  in  testing  hear- 
ing, 609 
Turbinal  bone,  .ibsccss  of,  evacu- 
ation of,  1198 
development  of,  808 
examination  of,  860 
varix,  1080 
Turbinals,     hypertrophy  of, 

treatment,  912,  914 
Turbinated  bones,  clinical  anat- 
omy of,  828,  829 
deformities  of,  operations 

for,  1194 
hypertrophy  of,  treatment, 
1194 

Tiirck's  tongue-depressor,  864 
Tympanic  cavity,  acute  affec- 
tions of,  715 
deafness  in,  716 
pain  in,  715 
treatment,  720 
pathology  of,  659 
inflammation,  complications 
of,  749 

pachymeningitis  externa 
in,  756 

membrane,    629.     See  also 

Drumhead. 
changes  in  color  of,  676 
changes  in  position  of,  676 
cxajninalion  of,  67() 
loss  of  substiince  of,  677 
opacity  of,  676 
otoscopic   appearances  of, 

676 

pathology,  658 
perforation  of,  treatment, 
688 

perforations  of,  677 
physiology  of,  637 
scala,  619 


Tymi)aiiie  su])i)ural  i<)n,  excision 
of  conducting  meclianism 
for,  7rt) 

Tympano-mastoid  exenteration, 
796 

Tyin])anotomy,  oxi)loratory,  739 
Tympanum,  ()27.   See  Tympanic 

c.nvUy  and  Middle  car. 
granulations  of,  removal  of, 

792 

(>|ieiiing  of,  through  skull,  803 
operations  on,  786 

instruujcnts  for,  790 
polypi  of,  removal  of,  792 
Tviilioid   fever,  339,  391,  436, 
528 

middle-ear    disease  from, 
717 

relation  of,  to  ear-disease, 
652 

Typhus  fever,  339,  355,  436,  528 
Tyrrell's  hook,  577 

Ulckk  of  cornea,  145,  245,  27il, 
293,  313,  527,  614c.  See 
also  Cornea,  ulcer  of. 
in  jiurulent  conjunctivitis, 
31  (i 

in  small-i)ox,.317 
micro-organisms  in,  314 
]>hlyctenular,  307 
relation  of  micro-in-ganisms 
to  transi)arent,  309 
of  eyelids,  243 
Ulcenitive  tonsillitis,  acute,  927. 

See  Toimllitis. 
Ulcers  of  cornea,  245,  313 
Umbilical  veins,  thromboses  of, 
355 

Umbo,  6.'57 

Uncinate  iirocess  of  ethmoid. 
Underlying  conus,  194 
Unilateral   abductor  paralysis, 
1167 

Upper  air-passages,  anatomy  of, 
807 

general  etiology  and  pathol- 
ogy of,  844 
neo])lasms  of,  1075 
jihysiology  of,  835 
Uterine  disease,  410 
Utricle,  development  of,  617, 
618 

Uveal  tract,  55 
Uveitis,  anterior,  320 

metastatic,  495 
Uvula,  diseases  of,  937 

enlarged,  938 

inflammation  of,  937 

in  voice-i>roduction,  1176 

malformations  of,  937 

physiology  of,  843 

pupilloma  of,  1095 
Uvulitis,  937 
Uvulotomy,  1207 

Vaccine  blepharitis,  244 
Vagus    nerve,    lesions  of,  in 

laryngeal   paralysis,  11, 

66 

Valsalva's  method  of  inflation, 
681 

Valve  of  Ilasner,  48 
Vapors,  883 

Variola,  244,  269,  275,  339, 
436 

Varix,  lingual,  934 


Vascular    neoplasm    of  nasal 

He])tum,  1079 
sysU^m,  relation  of,  to  ear- 

di.seasc!,  (H!) 
Vascliii  in  frost-bite  of  auricle, 

(i96 

Vegetations,  adenoid,  952.  See 
J^y mphoid  liypertro pli y. 

Vein,  nuistoid  emis.sary,  024 

Veins,  ciliary,  87 
of  pharynx,  814 

Venui  vorticosie,  58,  87 

Venous  jiulsation  in  glaucoma, 
374 

Ventilation,   function  of  nose 
in,  840 

in   ad'ections  of  upper  air- 
l)assages,  879 
Ventricle  of  larynx,  820 
Ventricular  baiuls,  816,  820 
Vernal  coujuuiitivitis.   See  Con- 

j'uiiclivili.i,  venial. 
Verrucosities,  451 
Vertigo,  50<) 
as  a  svmptom  of  ear-disease, 
667 

in  brain-abscess,  7()3 

in  chropic  catarrh  of  middle 

ear,  729 
laryngeal,  1159 
Vesicle,  lens,  20 
optic,  retinal  layer  of,  21 
otic,  (il7 

secondary  oi)tic,  20 
Vesicles,  prinuiry  cerebral,  18, 
19 

.secoiulary  cerebral,  19 
V<'stil)ular  aqueduct,  623 

scala,  (ili),  ()20 
Mcarious  i'|iislaxis,  902 
Vidian  artery,  814 
Vienna  mask,  612 

method  of  enucleation,  571 

jiaste,  .597 
Virtual  focus  of  concave  lens, 
124 

images,  124 
Visceral  arches,  cephalic,  809 

clefts,  cephalic,  809 
Vision,  ab.solutc,  iield  of,  166 

amblyopia  of  tu'ld  of,  470 

ancmialies  of  licld  of,  472 

binocular,  230 
field  of,  167,  471 

binocular  single,  156,  499 

changes  in  field  of,  due  to  op- 
tic hindrance,  473 

changes  in  field  of,  in  affec- 
tions of  optic  nerve,  476 

changes  in  field  of,  in  dis- 
eases of  choroid,  475 

changes  in  field  of,  in  dis- 
eases of  retina,  473 

color-field  of,  167 

contraction  of  field  of,  472 

direct.  162 

disturbances  of,  without  oph- 
thalmoscoinc  change,  457 

effect  of  refraction  on  size  of 
field  of,  166 

false  projection  of  field  of, 
509 

field  of,  162,  470 
field  of  binocular  .single.  502 
field  of,  in  glaucoma,  379.  476 
in  optic-nerve  atrophy,  44(i, 
447 
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Vision,  foniuila  for,  151 
general  physiology  of,  88 
indirect,  1G2 
line  of,  128 
mininiiil  Field  of,  166 
monouular,  fi-om  suppression 

of  image,  499 
of  astigmatic  eyes,  224 
of  colors,  measurement  of, 

153 

of  peripheral  parts  of  retina, 
168 

relative,  field  of,  166 
size  of  field  of,  165 
stsmdard  required  in  railway 

service,  608 
stereoscopic,  loss  of,  510 
testing  acuteness  of,  151 
Yisual  acuity,  138 

formula  for,  140 

methods  of  measuring,  140 
angle,  138,  139 
axis,  96,  100 
cells,  25 

field.    See  Vision,  field  of . 

ganglia,  primary,  479 

line,  100 

pathway,  478 

purple,  66,  69,  88,  98 

radiations,  479 
Vitiligoidea,  248 
Yitreous,  82,  89 

artificial,  572 

blood-vessel  formation  in,  402 
body,  development  of,  28 
cells  of,  83 

chamber,  primitive,  21 

cholesteriii-crystals  in,  401 

detachment  of,  403 

direct  galvanization  of,  401 

diseases  of,  391,  398 

entozoa  in,  402 

fatty  degeneration  of,  403 

fluidity  of,  401 

foreign  bodies  in,  369 

hemorrhage  into,  401 

humor,    transplantation  of 

rabbits',  430 
index  of  refraction  of,  89,  92 
inflammation  of.      See  Hy- 

aUtis. 

location  of  opacity  in,  by  re- 
fraction of  eye,  178,  201 
membrane.  See  Lamina  vitrea. 
migratory  leukocytes  of,  83 


Vitreous,  opacities  in,  214,  222, 
377,  399 
spontaneous  hemorrhage  into, 
401 

spontaneous  inflammation  of, 
398 

Vocal  cords,  examination  of, 
871 

false,  816,  820 
in  voice-production,  1172 
l)aralysis  of  abductors  of, 
1167 

paralysis  of  tensors  and  ad- 

juslors  of.  Il(i8 
true,  816,  820 
processes  of  arytenoid,  818 
Voice,  hygiene  of,  1177 
in  chronic  laryngitis,  1000 
in  laryngeal  affections,  852 
in  nasal  disease,  852 
production  and  hygiene  of, 
1171 

Voice-formation.  843 
Voice-production,  1171 

resonators  in,  1174 
Voice-training,  1178 
Vomer,  825,  830 

fracture  of,  1124 
Von    Hippsi's    operation  for 
transplanting  cornea,  569 
Vou  Troltsch  plan  for  gargling, 
940 

Wakts.    See  Papilloma. 
Watered-silk  reflections,  182 
Wave-length,  634 
Weber's  canaliculus-knife,  270 
test,  670 

in  chronic  catarrh  of  middle 
ear  7.32 

Weeks'  bacillus,  276,  281,  614a 
Weiss's  reflex,  182,  188 
Wernicke's  symptom,  480 
Whiskey  in    diphtheria,  994, 
1020 

White's  palate-retractor,  869 
Whooping-cough,  436,  511 

otitis  media  from,  718 
Wilder's  operation  for  ptosis, 
558 

William.s's    antitoxin  -  syringe, 
1025 

Wire    snare    in  hypertrophic 

rhinitis,  912 
Wolfe's  method  of  grafting  a 


skin -flap     without  a 
])edick!,  5.53 
Wolfl'berg's  test-pictures,  1.52 
Wolff's  operation  for  jjtosis,  559 
Wood's  oi)eration,  1188 
Word  -  blindness    in  brain-ab- 
scess, 763 
Word-deafnc.ss,  776 

in  brain-abscess,  763 
Wounds  of  auricle.  697 
treatment,  783 
of  external   auditory  canal, 

708 
of  nose,  116 
treatment,  1118 
Wrisberg's  cartilage,  816,  818 

Xanthelasma,  248 
Xanthoma,  248 
Xanthojisia.  468 
Xerophthalmia,  468 
Xeroi)hthalmos.    See  Xerosis. 
Xerosis,  291 

bacillus  of,  296.  6146 

conjunctivae,  296,  318 
Xerostomia,  936 
A'^rays.    See  Rontgen  rayn. 

location  of  foreign  bodies  in 
eye  by,  607 

location  of  foreign  bodies  in 
larynx  by,  873 

Yellow  oxid  of  mercury  in 
eczema  of  auricle,  693 

in  furuncle  of  external 
auditory  canal,  703 

ointment  "of,  247,  250,  307, 
322 

spots.    See  Macula  lutea. 
Yellow-vision,  468 

Zinc    chlorid    in    lupus  of 
pharynx,  1059 
solution  in  acute  ulcerative 
tonsillitis,  928 
salts  in    chronic  catarrhal 
pharyngitis,  941 
Zinn,  circle  of,  54 

zone  of  49,  80,  84,  85 
Zonula,  rupture  of,  365 
Zottenkrebs,  1086 
Zwaardemaker's  olfactometer, 
858 

Zygomatic    process,  develop- 
ment of,  622 


i 


